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ABSTRACT 


Details  of  transferring  and  concentrating  contaminants 
from  150-cc  stainless  steel  cryogenic  traps  to  small  volume 
glass  traps  more  suitable  to  trace  analysis  and  gas  chromato¬ 
graphic  equipment  used  in  analysis,  along  with  analysis  pro¬ 
cedures  used,  are  presented.  The  chromatographic  instrumen¬ 
tation,  calibrations,  and  data  assimilation  procedures  are 
described.  Basic  test  results  and  observations  concerning 
the  utility  of  procedures  used,  along  with  comparative  dis¬ 
cussions  of  various  aspects  of  Phase  II  compared  with  Phase 
I,  are  noted. 
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SECTION  I 
INTRODUCTION 

Beginning  March  14,  1966,  and  continuing  for  28  consec¬ 
utive  days,  a  sample  set  consisting  of  three  150-cc  stainless 
steel  sample  bottles  (Fig.  1,  Appendix  I)  was  used  by  SAM  to 
cryogenically  trap  trace  contaminants  from  the  atmosphere  of 
closed  ecological  systems.  The  bottles  were  connected  in 
series  and  maintained  respectively  at  0,  -78,  and  -175UC. 

After  a  trapping  interval  consisting  of  continuous  circula¬ 
tion  of  the  ecological  atmosphere  through  them,  the  bottles 
were  valved  off,  removed  from  the  system,  packed  in  dry  ice, 
and  shipped  by  air  freight  to  AEDC  for  analysis. 

The  samples,  aside  from  the  trace  contaminants  which  can 
generally  be  assumed  to  be  hydrocarbon  in  nature,  contained 
varying  amounts  of  CC>2 ,  H2O,  and  other  common  gases,  but  only 
the  trace  contaminants  and  CO2  were  of  interest .  The  primary 
purpose  in  analysis  was  to  determine  the  total  mass  trapped 
for  each  constituent  of  interest.  This  need  generated  re¬ 
quirements  for  sample  transfer  equipment  which  would  concen¬ 
trate  contaminants  and  facilitate  the  measurement  of  the 
total  mass  trapped  by  use  of  standard  temperature  and  pressure 
(s.t.p.)  volume  measurements  and  also  weight  measurements,  and 
from  which  samples  could  be  removed  for  quantitative  analysis 
by  gas  chromatography. 


SECTION  II 

ANALYTICAL  APPARATUS 


Analysis  during  Phase  I  of  this  program  was  accomplished 
by  flame  ionization  gas  chromatography  in  conjunction  with 
time-of-f light  mass  spectrometry:  analysis  by  mass  spectrom¬ 
eter  was  on  a  portion  of  the  total  sample  at  a  slow  scan  rate. 
However,  the  relatively  small  amount  of  information  gained  by 
mass  spectrometry,  the  rather  large  amount  of  sample  required 
for  mass  spectrometer  analysis,  and  the  generally  superior' 
sensitivity  of  flame  ionization  chromatographic  analysis  over 
mass  spectrometer  analysis  under  these  circumstances  indicated 
a  shift  in  emphasis  in  analytical  techniques.*  Therefore, 
analysis  during  Phase  II  of  this  program  was  confined  to  gas 
chromatography . 


*F.  G.  Sherrell  and  J.  A.  Baltz.  "A  Trace  Contaminant 
Analysis  Test  on  Air  Samples.”  AEDC-TR-66-42  (AD  478886), 
March  1966. 
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2-1  SAMPLE  PROCESSING  APPARATUS 

A  schematic  and  photograph  of  the  sample  transfer  appa¬ 
ratus  as  used  in  this  test  are  shown  in  Fig.  2.  Design  of 
this  system  was  a  result  of  experience  gained  during  Phase  I 
of  this  program.  It  is  essentially  a  system  for  measuring 
the  total  gas  trapped  at  s.t.p.  for  individual  samples,  with 
provision  for  removal  of  trapped  portions  of  the  sample  for 
chromatographic  analysis  via  removable  glass  traps.  The 
system  was  all  glass  except  for  metal  portions  on  each  side 
of  the  sample  trap  which  connected  the  sample  bottle  and 
transducer  to  the  system  on  the  inlet  side  and  the  hypodermic 
needle  to  the  system  on  the  outlet  side. 

Sample  transfer  was  accomplished  by  slowly  evacuating 
gas  trapped  in  the  sample  bottles  through  an  LN2  sample  trap 
throttled  at  the  outlet  with  a  hypodermic  needle.  The  bypass 
line  to  the  sample  trap  was  used  only  to  aid  in  initial  and 
final  evacuation  procedures.  Sample  traps  (Fig.  3)  them¬ 
selves  were  approximately  6  in.  long  and  constructed  of  10- 
mm-ID  Pyrex®  tubing  with  attached  rubber  septum  arms;  inden¬ 
tations  in  the  tubing  near  the  outlet  side  acted  as  baffles 
against  carryover  of  the  sample.  From  just  beyond  the  hypo¬ 
dermic  needle  to  the  0  position  of  the  constant-volume  manom¬ 
eter,  the  entire  system  was  composed  of  capillary  tubing. 

This  held  the  dead  space  of  the  system  to  a  minimum  and 
allowed  maximum  concentration  of  sample  in  the  sample  traps. 
However,  in  the  case  of  samples  with  large  amounts  of  CO2 
(Fig.  4),  the  mercury  burets  were  used  to  keep  the  pressure 
of  the  system  within  the  pressure  range  of  the  constant- 
volume  manometer .  During  the  evacuation  procedure  the  pres¬ 
sure  transducer  was  used  to  monitor  the  rate  of  evacuation. 
The  entire  transfer  procedure  depends  upon  all  contaminants 
being  removed  from  the  gas  stream  flowing  through  the  LN2- 
cooled  sample  trap.  This,  of  course,  from  vapor  pressure 
versus  temperature  considerations,  is  not  strictly  true,  but 
the  utility  of  the  procedure,  combined  with  the  lack  of 
interest  in  the  permanent  gases  present  in  the  sample  other 
than  CO2,  the  fact  that  trapping  conditions  in  sample  collec¬ 
ting  by  SAM  had  a  lower  limit  of  -175°C,  and  the  absence  of 
more  sophisticated  procedures,  designated  the  process  as  a 
workable  one , 

After  complete  transfer  of  a  sample  to  a  sample  trap, 
and  following  s.t.p.  measurements  (Fig.  5),  the  traps  were 
removed  from  the  system  and  weighed;  liquid  (Fig.  6)  and 
gaseous  portions  of  the  samples  were  then  removed  from  the 
traps  via  the  septums  with  hypodermic  syringes  for  gas 
chromatographic  analysis. 
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2.2  CHROMATOGRAPHS  AND  ASSOCIATED  EQUIPMENT 

Chromatographic  equipment  used  in  this  test  included  an 
F  &.  M  Scientific  Corporation  Model  720  dual  column,  programmed- 
temperature  gas  chromatograph  equipped  with  a  Model  1609  flame 
ionization  detector  and  an  F  St  M  Model  810  Research  Chromato¬ 
graph  with  dual  flame  ionization  detectors  and  automatic  tem¬ 
perature  programming  recycler.  Schematics  and  photographs  of 
the  Models  720  and  810  appear  in  Figs.  7  and  8,  respectively. 
The  chromatographs  were  in  turn  hooked  up  to  an  Infotronics 
Corporation  Model  CRS-11HSB  digital  readout  system  equipped 
with  a  serial-entry  digital  printer  (Fig.  8b) . 

The  F  &.  M  Model  810  served  as  the  principal  analytical 
tool  and  contained  two  6-ft-long,  1/8-in. -OD  stainless  steel 
columns  packed  with  10  percent  silicone  gum  rubber  on  Chrom- 
osorb  W" .  Operating  parameters  for  this  instrument,  as  well 
as  for  all  others  used  in  this  test,  were  experimentally 
determined  by  synthetic  standards  to  be  those  which  would 
yield  best  overall  results  in  the  analysis  of  SAM  samples  and 
are  listed  in  Table  I  (Appendix  II). 

The  F  L  M  Model  720  was  used  in  both  the  flame  ionization 
and  the  thermal  conductivity  modes  of  operation.  The  flame 
ionization  unit  served  as  a  complementary  analytical  tool  to 
the  Model  810  and  contained  a  24-ft-long,  1/4-in. -OD  stainless 
steel  column  packed  with  10  percent  Carbowax  20  M  on  Chromo- 
sorb  V.  Whereas  the  silicone  gum  rubber  column  is  more  suit¬ 
able  for  analysis  of  nonpolar  materials,  the  Carbowax  20  M 
column  is  more  suitable  for  polar  materials  and  as  such  pro¬ 
vided  information  which  served  to  resolve  insufficiencies  in 
the  Model  810  analysis,  e.g..  lack  of  resolution  between  cer¬ 
tain  pairs  of  compounds  such  as  diethyl  ether  and  isopropyl 
alcohol,  acetaldehyde  and  methanol.  One  disadvantage  and 
peculiarity  of  the  Carbowax  20  M  column  was  that  gas  samples 
could  not  always  be  run  because  of  attendant  instability  of 
operation;  therefore,  in  a  number  of  cases  liquid  samples 
only  were  analyzed  on  this  column.  Independent  analyses  of 
SAM  samples  by  two  separate  instruments  was  also  useful  as  a 
crosscheck  on  the  effectiveness  and  utility  of  analytical 
procedures  on  a  day-to-day  basis.  Operating  parameters  of  the 
720  in  the  flame  ionization  mode  are  listed  in  Table  II . 

The  thermal  conductivity  unit  of  the  Model  720  was  used 
to  determine  the  CO2  content  of  the  samples.  It  contained  a 
12-in. -long,  l/4-in.-OD  copper  tube  column  packed  with  high 
activity  silica  gel.  Operating  parameters  of  the  720  in  the 
thermal  conductivity  mode  are  listed  in  Table  II. 
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The  output  of  the  Model  720  in  both  modes  of  operation 
and  the  Model  810  was  fed  to  the  digital  readout  system 
which  provided  automatic  printing  of  peak  integrals  in  numer¬ 
ical  form  along  with  elapsed  time  to  peak  crest  retention 
times.  Instrument  settings  of  the  readout  system  were  selec¬ 
ted  for  consistency  with  trace  analysis  requirements  and  are 
listed  in  Table  III. 


SECTION  III 

CHROMATOGRAPH  CALIBRATIONS 


The  exact  nature  and  number  of  hydrocarbon  or  other 
type  of  compounds  to  be  expected  in  the  cryogenic  samples  was 
not  known  exactly,  but  Phase  I  of  this  test  -  in  which  30-odd 
compounds  were  found  -  served  as  a  guide  for  the  general  types 
of  structures  to  be  expected;  these  included  olefinic  and 
aromatic  hydrocarbons,  cyclic,  branched,  and  normal  paraffins 
as  well  as  alcohols,  aldehydes,  ketones,  halogenated  hydro¬ 
carbons,  esters,  ethers,  and  heterocyclic  compounds.  In  all, 
81  compounds  were  catalogued  as  to  sensitivity  and  retention 
time  on  the  810  and  14  on  the  720.  These  values  are  cata¬ 
logued  in  Tables  IV  and  V,  respectively. 

Standard  mixes  were  prepared  by  making  either  a  water 
solution  of  the  compound  of  interest  in  l-£  (volumetric) 
flasks  or  by  injecting  a  known  weight  of  pure  liquid  or  known 
volume  of  pure  gas  into  an  evacuated  34-i  surplus  oxygen  tank 
(Fig.  9).  Concentrations  were  0.0001  mg/pJ  in  the  case  of 
liquid  mixes  and  0.0002  mg/cc  in  the  case  of  the  gas  mixes. 

As  many  as  ten  components  were  mixed  in  the  gas  phase  and 
seven  in  the  liquid  phase.  Gas  nixes,  after  the  desired  com¬ 
ponents  were  injected  into  the  evacuated  tank,  were  brought 
to  atmospheric  pressure  with  helium  and  homogenized  by  running 
hot  water  over  one  end  of  the  tank  for  16  hr.  Table  VI  con¬ 
tains  typical  quantitative  data  obtained  from  two  calibration 
mixtures  on  the  Model  810,  and  Figs.  10  and  11  show  the  chro¬ 
matographic  trace  of  these  mixtures.  Table  VI  and  Fig.  12 
show  similar  data  from  the  Model  720. 


SECTION  IV 

ANALYTICAL  PROCEDURES 


4.1  SAMPLE  TRANSFER 

The  analysis  of  each  SAM  sample  started  with  the  instal¬ 
lation  of  the  sample  bottle  on  the  transfer  apparatus  and 
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proceeded  thereafter  as  follows: 

1.  System  Evacuation  -  With  stopcocks  1  and  3  open, 
stopcocks  2  and  4  closed,  the  mercury  raised  in  all 
burets,  and  the  mercury  down  in  the  constant-volume 
manometer,  the  system  was  evacuated  using  a  mechan¬ 
ical  pump  system,  flamed  where  necessary. 

2.  Leak  Check  -  With  all  stopcocks  closed,  the  system 
was  checked  for  leaks  by  monitoring  the  readout  of 
the  pressure  transducer. 

3.  Sample  Transfer  -  With  the  transfer  system  evacuated 
and  stopcocks  1,  2,  3,  and  4  closed,  the  sample  trap 
was  cooled  to  LN2  temperature,  and  the  valve  on  the 
SAM  sample  bottle  slowly  cracked  to  permit  transfer 
of  the  sample.  The  pressure  transducer  was  used  to 
monitor  system  pressure  during  transfer;  pressure 
rise  was  limited  to  10  or  20  mm/min. 

4.  Air  Removal  -  After  the  system  pressure  had  stopped 
rising  -  as  indicated  by  the  transducer  -  and  with 
the  valve  on  the  SAM  sample  bottle  open,  air  in  the 
system  was  slowly  pumped  out  by  opening  stopcock  3. 

At  the  same  time,  the  sample  bottle  was  heated  gently 
and  finally,  after  the  system  had  reached  a  pressure 
of  several  millimeters,  stopcock  1  was  opened  to  aid 
in  the  final  evacuation  of  air. 

5.  S.T.P.  and  Weight  Measurements  -  After  stopcocks  1 
and  3  were  closed,  the  mercury  was  raised  in  the 
constant-volume  manometer  and  the  sample  trap  iso¬ 
lated  from  the  rest  of  the  system  except  via  the 
hypodermic  needle  by  sealing  off  and  separating  with 
a  torch  the  upper  arms  of  the  trap  at  marked  points 
of  constriction.  The  LN2  dewar  was  then  lowered  away 
from  the  sample  trap  and  the  trap  allowed  to  warm. 

The  mercury  in  the  constant-volume  manometer  was  con¬ 
tinually  adjusted  to  compensate  for  pressure  changes 
as  the  trap  warmed.  If  the  sample  contained  larger 
amounts  of  CO2  than  could  be  handled  in  the  capillary 
portion  of  the  system,  the  mercury  in  the  calibrated 
burets  was  lowered  to  maintain  between  800  and  900  mm 
of  Hg.  If  the  sample  contained  only  a  small  amount 

of  CO2  and  the  resulting  pressure  on  warming  was  below 
atmospheric,  gaseous  helium  (GHe)  was  introduced 
through  stopcock  4  to  bring  the  pressure  to  between 
800  and  900  mm  in  the  system. 

After  all  adjustments  were  final  and  the  volumes  and 
pressures  noted,  the  trap  was  removed  from  the  system 
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by  pulling  the  rubber  septum  off  the  connecting 
hypodermic  needle.  The  system  was  vented  by  closing 
stopcock  3  and  slowly  opening  stopcock  2.  The  traps 
were  then  weighed  and  the  mass  of  liquid  (assumed  to 
be  H2O)  was  calculated  by  subtracting  the  empty 
weight  of  the  trap,  determined  after  analysis  and 
adjusted  for  the  difference  in  density  between  COg 
or  He  and  air  as  appropriate. 

The  system  was  then  readied  for  another  sample  by 
sealing  a  new  trap  with  a  known  volume  in  the  system 
with  the  hypodermic  needle  inserted  through  the  rub¬ 
ber  septum  on  the  side  of  the  trap  containing  baf¬ 
fles. 


4.2  CHROMATOGRAPH  ANALYSIS  PROCEDURE 

Portions  of  liquid,  where  present,  and  gas  were  removed 
via  the  rubber  septums  for  analysis.  Sample  sizes  were  al¬ 
ways  2  (li  of  liquid  and  1  cc  of  gas.  Liquid  samples  were 
removed  first  to  maintain  equilibrium  as  much  as  possible. 

By  using  the  calibration  data  in  Tables  IV  and  V  and  the 
determined  weights  and  volumes  for  each  sample,  peak  identi¬ 
fication  was  made  for  resulting  chromatograms. 


SECTION  V 

TEST  RESULTS  AND  TYPICAL  CHROMATOGRAMS 


In  keeping  with  basic  test  requirements,  the  total  mass 
trapped  of  each  quantitatively  identified  compound  in  each 
SAM  sample  is  reported  in  Table  VII.  Quantities  are  identified 
in  both  the  liquid  and  vapor  phases  along  with  the  totals  for 
each  set.  For  cases  where  identifiable  peaks  were  too  small 
to  be  integrated,  the  designation  for  quantity  found  is 
<0.00001  mg.  Included  under  remarks  are  short  statements 
concerning  all  peaks  not  identified  for  each  set  of  samples. 

Figures  13  through  15  show  typical  background  effects  of 
COg ,  H2O,  and  temperature  programming;  these  were  taken  into 
account  in  the  analysis  of  chromatograms.  Peaks  are  identi¬ 
fied  numerically  according  to  retention  data  taken  from 
Tables  IV  and  V.  Shown  in  Figs.  16  through  22  is  a  set  of 
chromatograms  taken  on  a  typical  set  of  SAM  samples. 
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SECTION  VI 
CONCLUSIONS 


Perhaps  the  most  satisfactory  procedure  during  Phase  II 
of  this  program  was  that  of  transferring  samples  from  SAM 
sample  bottles  to  the  glass  traps  used  in  analysis.  This 
transfer  procedure  was  eminently  satisfactory  in  all  cases 
and,  aside  from  some  questions  such  as  uniform  mixing  of 
gases,  provides  a  basic  design  which  could  be  further 
improved  and  used  in  this  or  other  similar  types  of  analysis. 

In  Phase  I  of  this  program  some  20-odd  compounds  were 
identified.  With  improved  instrumentation  and  techniques, 

Phase  II  showed  many  more  materials  than  this  to  be  present, 
but  with  increasing  complexity  of  sample  composition  positive 
identification  of  components  using  retention  data  alone  be¬ 
comes  insufficient  and  identification  leans  more  toward 
judgement- type  data  than  is  desirable.  The  use  of  two  chro¬ 
matographs  utilizing  different  column  materials  helped  to 
alleviate  this  problem,  but  it  is  felt  that  a  split  of  sample 
as  it  leaves  the  chromatograph  analyzing  column  with  a  portion 
of  the  material  going  to  the  flame  detector  and  a  portion  to  a 
direct-hookup,  fast  scanning,  high  resolution,  high  sensitivity, 
mass  spectrometer  would  do  much  toward  refining  the  anal3rsis 
beyond  empirical  techniques . 

One  other  detail  of  analysis  which  would  remove  or  al¬ 
leviate  much  struggle  would  be  to  transfer  calibration  data 
to  a  computer  program  and  log  sample  results  by  any  of  a 
number  of  techniques  for  analysis  by  computer.  Under  the 
present  technique  this  would  not  work  because  of  the  many 
judgements  which  must  be  made  in  analyzing  a  chromatographic 
trace  of  a  sample,  but  if  this  could  be  used  in  conjunction 
with  a  successful  mass  spectrometer  direct  hookup  as  previously 
indicated,  it  shows  much  promise. 
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APPENDIXES 
I,  Illustrations 
II.  Tables 
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TABLE  I 

F  &  M  MODEL  810  INSTRUMENT  CONDITIONS 


Carrier  Gas  (He)  Flow  Rate  -  Column  A 
Carrier  Gas  (He)  Flow  Rate  -  Column  B 
H2  Flow  Rate 
Air  Flow  Rate 

Column  Temperature 

Start 

End 

Program  Rate 
Detector  Temperatures 
Injection  Port  Temperature 
Electrometer  Range 
Attenuation 
Mode  of  Operation 
Post  Injection  Interval 
Upper  Limit  Interval 
Chart  Speed 
Optimum  Sample  Size 


15.7  m£/min. 
12 . 0  mi/min. 
63  m//min. 
440  m^/min . 

30°C 
150°C 
20°C/min . 

255°C 

268°C 

10 

8 

Automatic 
2  min. 

2  min. 

2  in. /min. 

1  cc  gas 

2  (xjS  liquid 


31 


A E  DC-T  R  -67-1 9 


TABLE  II 

F  &  M  MODEL  720  INSTRUMENT  CONDITIONS 
FLAME  MODE 


Carrier  Gas  (He)  Flow  Rate 

H-5  Flow  Hate 

Air  Flow  Rate 

Column  Temperature 

Detector  Temperature 

Injection  Port  Temperature 

Electrometer  Range 

Attenuation 

Chart  Speed 

Optimum  Sample  Size 


130  cc/min. 

40  cc/min. 

280  cc/min. 

120°C,  isothermal 

123°C 

138°C 

100 

1 

3  in. /min. 

2  liquid 


THERMAL  CONDUCTIVITY  MODE 


Carrier  Gas  (He)  Flow  Rate 
Bridge  Current 
Column  Temperature 
Detector  Temperature 
Injection  Port  Temperature 
Chart  Speed 
Optimum  Sample  Size 


30  cc/min, 

150  ma 

35°C,  isothermal 

122°C 

50°C 

3  in. /min. 

1  cc  gas 
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TABLE  III 

MODEL  CRS-11HSB  DIGITAL  READOUT  CONDITIONS 


Mode  of  Operation 
Range 

Trip  Level 
Slope  Sensitivity 
Filter  Frequency 
Tracking  Rate  -  Up 
Tracking  Rate  -  Down 
Threshold  Level 
Resolution 


Automatic 

Automatic  (500  mv  max) 

4 

3 

3  cps 
1  ^v/sec 
3  ^v/sec 
Off 

1  count/|j.v-sec 
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TABLE  IV 

RETENTION  AND  SENSITIVITY  DATA,  MODEL  810 


Compound 

1.  Methane 

2.  Ethylene 

3 .  Ethane 

4 .  Propane 

5.  Vinyl  Chloride 

6 .  Butane 

7.  Acetaldehyde 

8 .  Methanol 

9.  "Freon"  MF 

10.  Ethanol 

1 1 .  n-Pentane 

12.  Acetone 

13.  Isoprene 

14.  2-Pentene 

15.  Diethyl  Ether 

16.  Isopropanol 

17.  2-Methyl-2-butene 

18.  1 , 1-Dichloroethylene 

19.  Methylene  Chloride 

20.  Methyl  Acetate 

21.  2, 2-Dimethyl butane 

22.  "Freon”  TF 

23.  Cyclopentene 

24.  4-Methyl-2-pentene 

25.  2 , 3-Dimethy lbutane 

26.  Cyclopentane 

27.  4-Methyl-l-pentene 

28.  2-Methylpentane 

29.  1 , 1-Dichloroethane 

30.  3-Methylpentane 

31.  2-Methyl-l-pentene 

32.  1-Hexene 

33.  2-Ethy 1-1 -butene 

34.  Methyl  Ethyl  Ketone 

35.  n-Hexane 

36.  Chloroform 

37.  2-Hexene 

38.  Methy lcyclopentane 

39.  2 , 4-Dimethy lpentane 

40.  Tetrahy dr ofuran 

41.  Ethylene  Dichloride 

42.  Benzene 

43.  Cyclohexane 

44.  Carbon  Tetrachloride 

45.  2-3-Dimethy lpentane 

46.  Cyclohexene 

47.  3-Methy lhexane 
4B.  1-Heptene 

49.  2, 2, 4-Trimethy lpentane 

50.  Trichloroethylene 

51.  3-Heptene 

52.  Heptane 

53.  2, 4, 4-Trimethyl-l-pentene 

54.  Methylcyclohexane 


Time . 

Sensitivity, g 

Boiling 

sec 

ng/count  x  10s 

Point  , 

34 

54 .2 

-161 . 5 

35 

114.6 

-103.7 

37 

115.3 

-88.6 

43 

94.9 

-42 . 1 

53 

212.5 

-13.9 

59 

99.16 

-0.5 

81 

275.0 

20.2 

81 

260.0 

64.5 

88 

2,000.0 

74.8 

92 

145.0 

78.4 

97 

64.3 

36.1 

97 

134 . 5 

56.1 

98 

99.6 

34.1 

99 

109.5 

36-37 

106 

97.0 

34.5 

106 

93.0 

82.4 

108 

63.5 

38.6 

112 

255.0 

31.7 

114 

469.0 

40.1 

120 

202.8 

56.9-57.5 

121 

61.7 

49.7 

123 

495.8 

117.6 

136 

60.7 

44.2 

145 

106.9 

55 

146 

101.0 

58.0 

147 

157 .1 

49.3 

148 

91  .9 

53.9 

148 

109.2 

60.3 

156 

248.4 

57 .3 

168 

99.7 

63.3 

172 

150.2 

62,1 

172 

100.8 

63.5 

184 

132.0  (est.)  64.7 

186 

132.5 

79.6 

187 

132.0 

68.7 

202 

300.0 

61.2 

203 

302.0 

68.0 

224 

128.2 

71.8 

227 

100,9 

80.5 

236 

121.0 

66.0 

236 

266,0 

83.6 

262 

109.0 

80.1 

263 

107.0 

80.7 

268 

526.0 

76.8 

279 

118.9 

89.8 

280 

117 , 1 

83.0 

283 

139.9 

91.9 

293 

118.5 

93.6 

295 

49.6 

99.2 

300 

193.6 

87.0 

303 

149,6 

95.7 

306 

62.6 

98.4 

317 

137.8 

101.4 

326 

115,4 

100,1 
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TABLE  IV  (Concluded) 


Compound 

55.  4-Methylcyclobexene 

56.  2,4 , 4-Trim.ethyl-2-pentene 

57.  2, 3, 4-Trimethylpentane 

58 .  Toluene 

59.  2, 2 , 5-Trljnethylhexane 

60.  1-Octene 

61 .  1- trans- 2-Dime thy lcyclohexane 

62.  2, 4-Pentanedione 

63.  n-Octane 

64.  Perchloroethy lene 

65.  2-0ctene 

66.  l-cis-2-Dimethylcyclohexane 

67.  Ethy lcyclohexane 

68.  Ethylbenzene 

69.  p-Xylene 

70.  ra-Xylene 

71.  o-Xylene 

72.  2-Hexanol 

73.  n-Nonane 

74.  Isopropylbenzene 

75.  1, 3, 5-Trimethylbenzene 

76.  tert-Butylbenzene 

77.  Cyclohexanol 

78.  n-Decane 

79.  sec-Butylbenzene 

80.  p-Cymene 

81.  n-Buty lbenzene 

82.  Water 


Time , 
sec 

Sensitivity(„ 
mg/count  x  103 

Bolling 
Point ,  °C 

332 

106.7 

102.2 

332 

114.7 

104.9 

353 

103.4 

113.5 

361 

82.0 

110.6 

380 

104.5 

124.1 

381 

105.5 

121.3 

390 

71.1 

123.4 

390 

86.1 

(eet.) 

140.5 

392 

94.0 

125.7 

398 

658.0 

121.0 

400 

198.3 

125.6 

414 

107  .7 

129.7 

416 

101.5 

131.8 

431 

104.1 

136.1 

436 

108.0 

138.3 

439 

49.3 

139.1 

4  53 

74.0 

144.4 

455 

210.5 

(est ,) 

157.2 

461 

105.1 

150.4 

470 

101.3 

152.4 

486 

94.6 

164.7 

512 

91.8 

169.1 

523 

202.4 

(eat.) 

160.9 

523 

84.1 

174.0 

527 

90.9 

173.3 

531 

96.8 

176.0 

554 

41.3 

183.3 

35 


TABLE  V 

RETENTION  AND  SENSITIVITY  DATA,  MODEL  720 


Compound 

Retention 
Time ,  sec 

Sensitivity, q 
mg/count  x  109 

Boiling 
Point,  °C 

1. 

Acetaldehyde 

145 

23.5 

20.2 

2. 

Diethyl  Ether 

173 

64.5 

34.5 

3. 

Methyl  Acetate 

203 

57.3 

56.9-57.5 

4. 

Acetone 

203 

24.4 

56.1 

5. 

Isopropanol 

227 

23.1 

82.4 

6. 

Ethanol 

245 

32.2 

78.4 

7. 

Methyl  Ethyl  Ketone 

246 

51.5 

79.6 

8. 

Chloroform 

279 

57.5 

61.2 

9. 

Methanol 

299 

18.6 

64. 5 

10. 

Benzene 

300 

Not  Calculated 

80.1 

11. 

Perchloroethylene 

359 

23.2 

121.0 

12. 

Toluene 

392 

Not  Calculated 

110.6 

13. 

Ethylene  Dichloride 

395 

Not  Calculated 

83,6 

14. 

o-Xylene 

665 

13.8 

144.4 

15. 

Water 
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TABLE  VI 

QUANTITATIVE  CALIBRATION 


w 


I,  P  L  M  BLO 


A.  Gas  Phase  -■  1— ee  Mixture  Injected 


Component 

Concn. r 
mg/mi 

Integrator 

Counts 

Response , 
rag/count  x 

Uif 

Average  Deviation 
of  Response,  %  ± 

Retention 
Time,  soc 

*(14) 

2-Pentere 

0.000218 

1,991 

109.5 

1.25 

99 

(28) 

2-Methylpen  tune 

0.0O0221 

2,023 

109.2 

1.88 

148 

(35) 

Hexene 

0. 00022 i 

1,662 

136.6 

0.75 

187 

(56) 

VJ,4 , 4-Trlmethyl-2-Peutene 

0.000227 

1,979 

114.7 

1.06 

332 

(59) 

2,2, 5-Trimethy 1 hexane 

0.000212 

2,028 

104.5 

0.62 

380 

(66) 

l-cis-2-Dinethylcyclohcxane 

0.000209 

1,941 

107  .7 

0,70 

414 

(69) 

p-Xylene 

0.000221 

2,047 

109.0 

0,10 

436 

(76) 

ter t-Butyl benzene 

0.000218 

2,375 

91.8 

6.44 

512 

B 

.  Liquid  Phase  -  2-^f  Mixture  Injected 

Concn .  , 

Component  mg/u  < 

Integrator 

Counts 

Response , 
mg/count  X 

10s 

‘Average  Deviation 
of  Response .  %  ± 

Retention 
Time,  sec 

*(12) 

Acetone 

0.0001 

1,487 

134.5 

3.06 

97 

(20) 

Mnthyl  Acetate 

0.0001 

98G 

202.8 

1.51 

120 

(34) 

Hethyl  Ethyl  Ketone 

0.0001 

1,509 

132.8 

3.19 

186 

(36) 

Chloroform 

O.UOOl 

87 

2300 

Nut  Calculated 

302 

(64) 

Parcbloruethylene 

0.0001 

304 

658 

1.31 

308 

(71) 

o-Xylene 

0.0001 

2,714 

74.0 

2.66 

453 

* 


Numbers  in  parenthesis  refer  to  listings  in 


Table  IV. 


II «  F  &  M  720 


A.  Liquid  Phase  -  2-\l£  Mixture  Injected 


Concn . , 

Integrator 

Hespon.se ,  g 

Deviation 

of 

Retention 

Component 

nH^EnSp OHS 

Counts 

mg/rount  x  10a 

Response , 

%  ± 

Time,  sec 

+1 

Acetaldehyde 

0.0001 

8,506 

23.5 

Mot  Calculated 

147 

a 

Diethyl  Ether 

0,0001 

3,100 

64.5 

174 

3 

Methyl  Acetate 

O.0Q01 

3,491 

57.3 

204 

4 

Acetone 

0 . 000 1 

8,183 

24.4 

204 

5 

Isopropyl  Alcohol 

0.0001 

a;655 

23.1 

229 

6 

Ethanol 

0.0001 

6,205 

32.2 

247 

7 

Hethyl  Ethyl  Ketone 

0.0001 

3,883 

51.5 

247 

8 

Chloroform 

0,0001 

3,479 

57.5 

279 

9 

HethanOl 

0.0001 

10,780 

18.6 

289 

10 

Benzene 

0.0001 

Nut  Obtained 

Nut  Calculated 

289 

11 

Fere  hlor  oe  t  hy  1  ene 

0.0001 

6,603 

23.2 

364 

12 

Toluene 

0.0001 

Not  Obtained 

Not  Calculated 

391 

13 

Ethylene  Bichloride 

0,0001 

Not  Obtained 

Not  Calculated 

391 

14 

o-Xylene 

0.0001 

14, 506 

13.8 

604 

Note:  Overlapping  Peaks  in  Some  Cases  Resolved  with  Data  from  Other  720  Chromatograms . 

^Component  numbers  refer  to  listings  in  Table  V, 
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TABLE  VK-1 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3- 14-56 
Date  Sample  Received  3-16-66 
Sample  No.  66-2-3- 14-1 AA 


Compound 

1.  Methane 

2.  Ethylene 

3.  Ethane 

4.  Propane 

5.  Vinyl  Chloride 

6.  Butane 

7.  Acetaldehyde 
B.  Methanol 

9,  ',Freon,'  MF 

10.  EthanoL 

1 1 .  n-Pertane 

12 .  Acetone 

13.  Isoprene 

14.  2-Pentene 

15.  Diethyl  Ether 

16.  Isopropanol 

17.  2-Methy 1-2-butene 
IB.  1, 1-Dichloroelhy lene 

19.  Methylene  Chloride 

20.  Methyl  Acetate 

21.  2, 2-Dimethylbutane 

22.  "Freon"  TF 

23.  Cyclopentene 

24.  4-Methy 1-2-pentene 

25.  2, 3-Dimet hy lbutane 

26.  Cyclopentane 

27.  4-Methyl -1-pentene 

28.  2-Methy lpen tane 

29.  1 t 1 -Dichloroetnane 

30.  3-Mcthy ipentane 

31.  2-Methyl- L-pentene 

32.  1-Hexene 

33.  2-Ethyl-l-butene 

34.  Methyl  Ethyl  Ketone 

35.  n-Hejtane 

36.  Chloroform 
37  2-Hexene 

38.  Methy lcyclopentane 

39.  2 , 4-Dimethy Ipentane 

40.  Tetr ahvdrof urar 

41.  Ethylene  Dichlorlde 

42.  Benzene 

43.  Cyclohexane 

44.  Carbon  Tetrachloride 

45.  2, 3-Dimethylpentane 

46.  Cyclohexene 

47.  3-Methy lhexane 


Date  of  Analysis  3- 16-66 


0 °C  (mg) 
Liquid  Vapor 

.  0C02 


Sample  Set  I 

-78°C  (mg)  -17 5°C  (mg)  (mg) 

Liquid  Vapor  Liquid  Vapor  Total 

0055  .0057 


0069 

0069 

0372 

0372 

<  C001 

<  0001 

0002  .0002 


3Q70  0439 


<  0001  .3510 


<  0001  <  0001 


< .POOL  < .0001 
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48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 
57  . 
56. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 
81. 
82. 


-2- 

0°C  (mg)  -78°C  (ng) 

Compound  Liquid  Vapor  Liquid  Vapor 

1-Hep  t^ne  _  _  _ 

2, 2, 4~Trimethy Lpentane  _  _ _ ^  _  _ 

Trichloroethylene  _  _  _ 

3- Heptene  _ 

Heptane  '  _  _ 

2. 4 . 4- Tr imethyl-l^pentene  _  _  _  _ 

Me  thylcyclohexane  _  _  _ 

4- Methy lcyclohexene  _  _  _ 

2,|4,  4-Trimethyl-2-pentene  _ _  _____  _  _ 

2, 3,  4-Tritnethylpen  tane  _  _  _ 

Toluene  _ 

2 t 2, 5-Tri methyl hexane  ____  _____  _ 

1-Octene  _  _  _  _ 

1- trans-2-Dimethylcyclohexane  _  _ 

2. 4- Pent anedione 

n -Octane  _ __ _  _  _ 

Perchloroethylene  _  _ 

2- Octene  _  _ 

l~c is -2 -Dime thy  IcyClo hexane  _ _ _ _ _  _ 

Ethylcyclohexane  _  _ 

Ethylbenzene  _  _ _  _ 

p-Xylene  _ _  _____  _ _ 

m-Xylene  .0147  _  _ _ 

o-Xylene  _  _  _  _ 

2-Hexanol  _ _  _  _ 

n-Nonane  _  _ _ _  _ 

Isopropylbenzene  _ ^ _  _____  _ 

lr3r  5-Trimethy  1  benzene  _ _ 

ter t-Buty Ibenzene  _  _ _  _ 

Cyclohexanol  _ _  _  _  _ 

n- Decane  _  _  _  _ 

sec-Buty  Ibenzene  _  _ _  _  _ 

p-Cymene  _  _ 

n-Butylbenzene  _____  _  _ 

Water  515.3  836 .2 

C02  13.9  333  4 

Total  gas  trapped  at  6.t.p.(cc)  7 .26  161 ,9 


-17  5°C  (mg) 
Liquid  Vapor 


.0096 


<.0001 


<.00001 


Trace 

_5j_3_ 

2.4 


Remarks: 


(ra&) 

Total 


.  0098 


< . 0001 


0147 


1353.5 

352,6 

171.58 
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TABLE  VH-2 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-15-66 


Date 

Sample  Receiver  3-17-66 

Da  te 

of  Analysis  3-18-66 

Sample  No.  66-2-3-15-2BA 

Sample  Set  15 

Compound 

0°C  (my) 

Liquid  Vapor 

-78°C 

Liquid 

(mC)  - 17  5°C 

Vapor  Liquid 

(mg) 

Vapor 

(mg) 

Total 

i . 

Methane 

.003 

.  0007 

0029 

.0066 

2  . 

Ethylene 

3. 

Ethane 

4. 

Pr  op  a  n  c 

.064 

.064 

5. 

Vinyl  Chloride 

.035 

.035 

6. 

Butane 

< .00001 

.011 

.011 

7  . 

Acetaldehyde 

8  . 

Methanol 

.0107 

04  53 

.0776 

1338 

9. 

"freon"  MF 

10. 

Ethanol 

11 . 

n-Pen  tane 

12. 

Acetone 

00107 

00440 

.1387 

.0372 

.  17  937 

13. 

Isoprene 

14  . 

2-Pentene 

15. 

Diethyl  Ether 

.0109 

.0077 

.0186 

16. 

Isoprapanol 

.0119 

.0286 

.9683 

.1814 

1  » 1902 

17  . 

2-Methyl- 2-butene 

18. 

1 , 1-Dlchloroetbylene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21 . 

2, 2-Dimethylbutane 

22. 

‘Freon1’  TF 

23. 

Cyclopentene 

24. 

4 -Me thy 1-2-pentene 

25. 

2 , 3- Dimethyl butane 

26. 

Cyclopentane 

27  . 

4- Methyl- 1-pen tene 

28. 

2- Me thy  1 pentane 

29. 

1 , 1-Dichloroethane 

<  .0001 

< .0001 

30. 

3- He thvlpentane 

00168 

.00168 

31. 

2-Methy 1-1 -pen tene 

32. 

1-Hexene 

33. 

2-Ethy 1-1 -butene 

34. 

Methyl  Ethyl  Ketone 

02680 

< .00001 

.02680 

35. 

n-Hexane 

36. 

Chlorol orm 

37. 

2 -Hexene 

38. 

Me thy lcyclopen tane 

39. 

2, 4-Dimethy ipentane 

40. 

Tetrahydroluran 

41  . 

Ethylene  Dichloride 

.0131 

.0131 

42. 

Benzene 

<.00001 

.0108 

.0108 

43. 

Cyclohexane 

44. 

Carbon  Tetrachloride 

.032 

.032 

45. 

2, 3- Dime thy lpen tane 

46. 

Cyclohexene 

.025 

,025 

47  . 

3-Methyl  hexane 

.0043 

.0425 

.0468 
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-2- 


Compound 

0°C  (mg)  -7B°C  (mg) 

Liquid  Vapor  Liquid  Vapor 

- 17  5°C 
Liquid 

(mg) 

Vapor 

(rag) 

Total 

4B . 

1-Heptene 

45. 

2,2, 4-Tr  lir.ethy  lpentane 

.004 

.004 

50  . 

Trichloroethylene 

51. 

3-Heptene- 

52. 

Heptane 

.00073 

.002 

.00273 

53. 

2t  4, 4-Trinethyl-l-pentene 

.00528 

.00528 

54. 

Nethylcyclohexane 

.0004 

.0004 

55. 

4-Methylcyclohexene 

56. 

2, 5, 4-Trl»ethyl-2-pentene 

57. 

2 , 3 , 4-TVimethy lpentane 

<.0001 

<.0001 

58. 

Toluene 

.000013 

.0162 

.01621 

59. 

2,2, S-Trlmethy Ihexane 

60  . 

l-0ctene 

61. 

l-trana-2-Dlmethylcyclohexane 

62. 

2 , 4-Pent anedlone 

63. 

n-Octane 

.000013 

<.00001 

.000013 

64. 

Perch lor oethy lene 

<.00001 

.005 

.005 

65. 

2-Octene 

66. 

l-ciB-2-Dtraethylcyclohexane 

67  . 

Ethylcyc lohexane 

68. 

Ethylbenzene 

<.00001 

< .00001 

69. 

p-Xylene 

.0011 

.0011 

70. 

m-Xylene 

71. 

o-Xylene 

.000093 

.0002 

.000293 

72. 

2-Hexanol 

.00046 

.0006 

.00106 

73. 

n-Honane 

.00073 

.0009 

.00163 

74. 

Isopropylbenzene 

.0021 

.0008 

.0029 

75. 

1 , 3, 5-Trimethylbenzeno 

76. 

tert-Butylbenzene 

77. 

Cyclohexanol 

78. 

n-Decane 

79. 

sec-Butylbenzene 

80. 

p-Cymene 

81. 

n-Butylbenzene 

.00047 

.00047 

82. 

Water 

166.8 

929 . 2 

40.6 

1136.6 

COj 

.307 

24.4 

5.42 

30.127 

Total  gas  trapped  at  s.t.p.(cc) 

0.9 

11.6 

3.8 

16.3 

Remarks:  Unidentified  Peake: 

Rt  5B8,  -175  gas,  trace  peak 

Rt  178,  -175  gas  and  R.  174,  -175  liquid 

are  probably 

tbe  sane 

342f  -175  liquid  and  R^ 

341,  -175  gas 

are  probably 

the  sane 
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TABLE  VI 1-3 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Da  le 

Sample  Taken  3-16-66 

Date 

Sample  Received  3-18-66 

Dote  ol  Analysis  3-18-66 

Sample  ho.  66-2-3-  16-2AA 

Sample  Set 

35 

C  o-r.p  o  j  n  d 

Ho  l  Ikuio 

l^C  ( } 

Liquid  VripOl 

00  57 

-7b°C  U«) 
Liquid  Vapor 

0023 

-  1 7  5°C 
Liquid 

(MC) 

Vapor 

.0021 

Total 

.0101 

2 . 

H  In  lent 

3  . 

Elh.irie 

4  . 

Pi  opine 

.011 

.Oil 

5. 

\  i  nj  1  C  It  lor :  ao 

016 

.016 

6. 

Du  lane 

.006 

.006 

7  . 

Ac eta l dehyde 

8, 

Methanol 

.2249 

.2249 

9. 

‘Freon  1  KF 

10. 

Ethanol 

1  1  . 

n-Pcn  tane 

12. 

Acetone 

00326 

.0079 

.2500 

03300 

. 29416 

13  . 

I  sop r one 

14  . 

2- Pent  one 

15. 

Diethyt  Ether 

16. 

1 Kopropanol 

01053 

.0371 

5. 981 

.00740 

6 .03603 

17  . 

2-Methy 1-2 -butene 

18. 

l, l-Dichloroethylene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2 . 2-Di me  thy lbu  tane 

22. 

"Freon"  TF 

23. 

Cyclopen tene 

24  . 

4 -Me  thy  1- 2 -pen tone 

25. 

2 , 3-Dimet  hylbu  tane 

26  . 

Cyc lopentane 

27  . 

4- Me thy l- 1 -pen tene 

2B. 

2-Metli>  1  pentane 

29. 

1  ( 1-Dichloroeth.ane 

< .0001 

<  .0001 

< .0002 

30. 

3-Me thy lpen tane 

<  0001 

< .0001 

31  . 

2-Methyl- 1-pen tene 

32. 

1 -Hexene 

33. 

2-Etli>  1- 1  -bu  tene 

3'1 . 

Methyl  Ethyl  Ketone 

.02  53 

.0206 

.04  59 

35. 

ii-Hexane 

36  . 

Chlorof  orir 

< .0001 

<.0001 

37  . 

2-Hexene 

38. 

He  thy  icyc  lopen  t  a  lie 

39. 

2  f 4-Dime  thy  1 pent a  ne 

40. 

Tetrahydrofuran 

41  . 

Ethylene  Dichloride 

.0352 

.0352 

42. 

Benzene 

43. 

Cyclohexane 

44. 

Carbon  Tetrachloride 

<  0001 

< .0001 

45. 

2 , 3-Dimethy lpent ane 

.0353 

.001 

.0363 

46. 

Cyc lohexere 

47. 

3-Methy 1 hexane 

.0007 

.006 

.  0067 
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-2- 


0°C 

(mg) 

-78°C 

(mg) 

-17  5*0 

(mg) 

Compound 

Liquid 

Vapor 

Liquid 

Vapor 

Liquid 

Vapor 

48. 

1-Heptene 

49. 

2,2, 4-Tn.methylpentane 

.0002 

50. 

Trichloroethylene 

<.0001 

51. 

3-Heptcne 

52. 

Heptane 

.0005 

.0003 

53. 

2,4, 4-Tr imethy 1-1-pentene 

54  . 

Methv lcyclohexane 

< .00001 

55. 

4 -Me thy lcyclohexene 

56. 

2 , 4, 4-Trimethyl-2-pentene 

57  . 

2,3,  4- Trime'thyl pentane 

58. 

Toluene 

<  .00001 

.00013 

.0092 

59, 

2,2,  5-Tri methyl hexane 

60. 

l-0ctene 

61. 

1~  trails- 2-  Dinethy  lcyclohexane 

.00013 

62. 

2, 4-Pcntanedione 

63. 

n-Octane 

64, 

Perchloroethylene 

.00053 

< .00001 

65. 

2-0c tene 

66. 

1-c Is -2-Dimethy lcyclohexane 

67  . 

E thy lcyclohexane 

68. 

Ethylbenzene 

69. 

p-Xylenc 

70. 

m-Xy lcnc 

.000003 

.0003 

71. 

o-kytenc 

.OD147 

.00008 

.0002 

72. 

2-Hexanol 

73. 

n-Nonane 

74. 

Isopropylbenzene 

.0020 

.00027 

.0046 

75. 

1,3, 5-Trimethylbenzene 

.0004 

76. 

ter t-Buty 1 benzene 

.00027 

.0147 

77. 

Cyclohexanol 

78, 

n-Decane 

.016 

79. 

sec-Bu ty lbenzene 

80. 

p-Cymene 

.065 

<  .00001 

81. 

n-Butylbenzene 

82. 

Water 

152.0 

912.6 

30.7 

co2 

0.296 

246 . 1 

105.2 

Total  gas  trapped  at  s.t.p.(cc) 

1.2 

136 .2 

52.6 

P.erarxs : 


Unldentif ieri 

Rt 

212, 

-175 

Rt 

129, 

-175 

Rt 

252, 

-175 

Rt 

338, 

-176 

Peaks l 

liquid,  snail  integrated  peak 
gas,  large  Integrated  peak 
liquid,  small  integrated  peak 

gas,  and  341,  -175  liquid  are  probably  the  same 


(mg) 

Total 


.00020 
< .0001 


.0008 


<.00001 


.00933 


■00013 


.000  53 


000303 
00X7  5 


■00687 
■  0004 
.01497 


■  016 


.065 


1095.3 

351,596 

190.0 
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TABLE  VI 1-4 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Token  3- 17-6C 


Date 

Sample  Received  3-19-66 

Date  of  Analysis  3-20- 

■66 

Sample  No.  66-2  3  17— 1BA 

Sample  Set 

25 

Comp ound 

0°C  (mgj 

Liquid  Vapor 

-78°C  (n.g) 
Liquid  Vapor 

-17  5°C  ( 
Liquid 

ng) 

Vapor 

Total 

1  . 

Methane 

0033 

0012 

0008 

.00  53 

2. 

El  In  lene 

3. 

Et  hane 

4  . 

Propane 

0005 

.0005 

5. 

Vinyl  Chloride 

0013 

.0013 

e . 

Bu  t.ine 

.0007 

.0007 

7  . 

Ace tn Idehy de 

8. 

Methanol 

0055 

0353 

.0218 

0626 

9. 

"Freon*1  KF 

10  . 

Ethanol 

0213 

.0036 

.0249 

11  . 

n-Pentane 

12. 

Acetone 

.00253 

01  1  1 

.0717 

.08863 

13. 

lsoprcnc 

14. 

2- Pentene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

01667 

0335 

1920 

.0004 

.24257 

17  . 

2 -Me thy  1-2- butene 

18. 

1,1- Diehl or oethylcne 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21 . 

2  r  2-Dimethy 1  butane 

22. 

’‘Freon"  TF 

23  . 

Cyc lopent  ene 

24. 

4-Methy*-2-pentene 

25. 

2  t 3- Dime t  hy 1  butane 

26  . 

Cyc lopentane 

27  , 

4- Methyl- 1- pen tene 

28. 

2-Metli>  1 pentane 

29. 

1, 1-Dichlcroe thane 

30. 

3-Methyl pen tane 

31. 

2-Methyl-l-pentene 

32. 

1-Hexene 

33. 

2-£thy 1- 1-bu  tene 

34  . 

Methyl  Ethyl  Ketone 

35. 

n-llexano 

36. 

Ch  Lorof  orm 

37  . 

2-Hexene 

00147 

.00^47 

38. 

Methyl cyclopen tane 

39. 

2. 4-Dimethylpentane 

40. 

Tetrahydrof urar 

41 . 

Ethylene  Dichloride 

42. 

Benzene 

43. 

Cyc lohexane 

4  4  , 

Carbon  Tetrachloride 

7180 

,7180 

45. 

2, 3-Dimethylpentane 

46. 

Cyclohexene 

47  . 

3-Methylhexane 

.0021 

.0021 
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-2- 


0°C  (mg)  -78°C  (mg)  -17  5°C  (mg) 


Compound  Liquid 


48. 

1-Heptene 

•19. 

2 , 2, 4-Trimethylpentane 

50. 

Trichloroethylene 

51. 

3-Heptene 

52. 

Heptane 

53. 

2 , 4, 4-Trine  thyl-l-pentene 

54. 

Methy Icyc lohexone 

55. 

4-Methylcyclohexene 

56. 

2,4, 4-Trlmethyl-2-pentene 

57. 

2,3 , 4-Trimethylpentane 

58. 

Toluene 

59. 

2,2, 5-Trimethylhexane 

60. 

l-0ctene 

61. 

l-trans-2-Dimethy  lcyc  lohexar.e 

62. 

2 , 4-Pentanedlone 

63. 

n-Octane 

64. 

Perchloroethy lene 

65. 

2-Octene 

66. 

l-cls-2-Dme  thy  lcyc  lohexane 

67. 

Ethylcyclohexane 

66. 

Ethylbenzene 

69. 

p-Xylene 

70. 

m-Xylene 

.0002 

71 . 

o-Xylene 

72. 

2-Hexanol 

73. 

n-Nonane 

74  . 

Isopropylbenzene 

75. 

1 , 3, 5-Triraethy lbenzene 

76. 

ter t-Butyl benzene 

77  . 

Cyclohexanol 

78. 

n-Decane 

79. 

sec-Buty lbenzene 

80. 

p-Cyraene 

81. 

n-Buty lbenzene 

82. 

Water 

295.2 

co2 

Total  gas  trapped  at  s.t.p.(cc) 

Remarks : 


Vapor  Liquid  Vapor  Liquid  Vapor 


.0006 


.00009 


1350,8  Trace 

129  1.38  55.6 

0.87  1.05  37 .0 


(mg) 

Total 


.0006 


.00029 


1646 .0 


57 . 309 


38.92 


45 


A  E  DC-T  R  -67-1  9 


TABLE  Vll-5 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-  18-66 _ __ _ _____ 

Date  Sample  Received  3-20-66 _  Dn  te  of  Analysis  3-20-66 


Sample  No.  66-2-3- IS- 1AA 

Sample  Set 

16 

0°C  (n«) 

-78°C  (raK) 

-17 5°C  (ilk’) 

(on) 

Compound 

Liquid  Vapor 

Liquid  Vr^por 

Liquid  Vapor 

Total 

1 

Metha  ne 

0029 

.  0002 

.0031 

2  . 

Lthvl enc 

3  . 

Etna no 

0010 

.0010 

4  . 

Pj  opnn<=- 

5. 

Vinyl  Chloride 

6  . 

Butane 

7  . 

Acel  n  Ldenvde 

B  . 

Mu  t  ha  no l 

0039 

.0308 

0282 

.0629 

9  . 

"Freon*'  MF 

10. 

Ethar.ol 

0015 

.0332 

.0367 

11 

n-Pen  Lane 

12 

Acetone 

.0013 

.0167  t. 00001 

1300  <  00001 

.1430 

13. 

Isoprene 

14. 

2-pQnieno 

15. 

Diethvl  Ether 

16. 

lsopropanol 

0099 

2422 

.1856 

.4377 

17  . 

2-HeUiy  1-2- on  tens 

16. 

1 ,  1-Dichloroetliylene 

1?. 

Methylene  Chloride 

20. 

Hetliyl  Acetate 

21 . 

2, 2- Dimethyl butane 

22. 

"Freon"  TF 

23. 

Cyclopentcne 

24  . 

4-Molhy 1 -2-pen tene 

25. 

2,3- Dimethyl butane 

26  , 

Cyclopentane 

27. 

4-Meth>  1-1-peiUene 

28. 

2-Methy I pen  lane 

29. 

1 , 1-Dic  h 1  or oe thane 

0121 

.0121 

30. 

3- Me  thy Ipentane 

.00222 

.00222 

31 . 

2-Xethy 1- 1 -pen tene 

32. 

1  -Hexene 

33. 

2- Ethy 1-1-butene 

34  . 

Methyl  Ethyl  Ketone 

35, 

n-Ilexane 

36  . 

Ch lor of orm 

37, 

2-Hexenc 

33. 

Me thy lcyclopen ta  ne 

.00033 

.00033 

39. 

2, 4 -Dime  thy Ipentane 

40. 

Tetrahycroluran 

41. 

Ethylene  Dichloride 

0008 

0008 

42. 

Benzene 

43. 

Cyclohexane 

44  . 

Carbon  Tetrachloride 

.0045 

.0987 

.0384 

.1416 

45. 

2,3-Dimethylpentane 

46. 

Cyclohexene 

47  . 

3-Methyl  hexane 

46 
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Compound 


0°c  (mg) 

Liquid  Vapor 


-78°C  (mg) 
Liquid  Vapor 


-175°C  (mg) 

Li qui d  Van  or 


•18.  l-Ueptene  _  ______  _ 

49.  2  , 2.  4-Trimet hy  lpentane  _____  _  _ 

50.  TrichloroeLhylene  _  _  _ 

51.  3-Ilcpteiic  _  ______  _ 

52.  Mrptanc  _  _  _ 

53.  2 , 4 , 4-Tr  Die  t  hy  1-1-pen  tone  _____  _  _ 

54.  Methylcyclohexane  _  _  _ 

55.  4-Met ny lcyc lonexene  _  _  _ 

56.  2, 4, 4-Trimethyl-2-pentene  _  _ _  _ 

57.  2, 3. 4-Trlmethy lpentane  _  _  _ 

58.  Toluem*  _  _  _ 

59.  2,2. 5-Triraethylhexane  _  _  _ 

60.  1-Octone  _  _  _ 

61.  l-trans-2-Dimethylcyclahexane  _____  _  _ 

62.  2, 4-Pentanedione  _  _____  _____ 

63.  n-Octane  _  _  _ 

64.  Perchloroethylene  _  _  _ _ 

65.  2-Octene  _ _ _  _ 

66.  l-cis-2-Dimethylcyclohexane  _____  _  _ 

67.  Ethylcyelohexane  _  _  _ _ 

68.  Ethylbenzene  _ _  _____  _ . 

69.  p-Xylene  _____  _  _ 

70.  m-Xylene  .00012  _  _ 

71.  o-Xylene  _  _  _ 

72.  2-Hexanol  _  _ 

7  3 .  n-Nonane  _ 

74.  Isopropylbenzene  _  _  _ 

75.  1 , 3, 5-Trlmethy Ibenzetie  _  _  _ 

76.  tert-Butylbenzene  _  _  _ 

77.  Cyclohexanol  _  _ 

73.  n-Decane  _  _  _ 

79.  sec-Butylbenzene  _  _  _ 

80.  p-Cymene  _  _  _____ 

81.  n-Butylbenzene  _  _  _ 

02.  Water  154 .1  1632.3 

C02  0.186 
Total  gas  trapped  at  B.t.p.(cc)  1 . 1 


■00011  <.00001 


< .00001 


.0002 

. 00007 


.0032 


109,1 

1,50 

1.5 


131.8 

111.8 


Remarks:  Unidentified  Peaks* 

Rt  341,  -175  liquid,  small  Integrated  peak 
Rt  541,  -175  liquid,  small  integrated  peak 


(mg) 

Total 


.00011 


■00012 

<■00001 


■  0002 
.00007 


■  0032 


1895.5 

133,486 

114.4 
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TABLE  VI 1-6 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-19-66 


Date 

Sample  Received  3-21-66 

Date  of  Analysis  3-21 

-66 

Sample  No.  66-2-3-19-2AA 

Sample  Set 

11 

Compound 

3°C  (re) 

Liquid  Vapor 

-?B°C  (ait;) 
Liquid  Vapor 

- 17  5°C 
Liquid 

(SIC) 

Vapor 

(aifi) 
Tota  1 

1  . 

Met  han e 

<  .00001 

<  .00001 

2  . 

Lt  hy lone 

3. 

Ethane 

.0021 

.0021 

4  . 

Propane 

0074 

0243 

.0317 

5. 

Vinyl  Chloride 

0206 

0206 

6. 

Butane 

0097 

0097 

7  . 

Ace  ta  l<leh>  de 

8. 

Methanol 

0333 

.0293 

.0628 

9. 

’Freon'*  MF 

10. 

Ethanol 

0039 

.0505 

.0  544 

LI  . 

n-Peruane 

12  . 

Acetone 

.0191 

.  1984 

.0344 

.2519 

13. 

Isoprene 

14. 

2- Pentene 

15. 

Diethyl  Echer 

16. 

Isopr opanol 

.0612 

5554 

.0046 

.6212 

17  . 

2- He  iliyl- 2-butene 

18. 

1  1-Dichloroethvlcne 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2, 2-Di methyl  butane 

22. 

"Freon"  TF 

23. 

Cyclopcntene 

24  . 

4-MeUiyl-2-pentene 

25. 

2j  3-Dimet nylbu tane 

26  . 

Cyc  Lopcntane 

<  .00001 

< .00001 

27  . 

4-Methyl- 1-pen tene 

26. 

2- Methyl pen tane 

.0007 

.0007 

29. 

1, L-Dichloroe thane 

<  .00001 

<  00001 

30. 

3-Methy lpentane 

.0114 

.0005 

.0119 

31 . 

2- Me thy  1- 1-pen tene 

.0005 

.0076 

.0081 

32. 

1-Hexene 

33. 

2- Ethy 1-1- butene 

34. 

Methyl  Ethyl  Ketone 

.007  2 

0072 

35. 

n-Hexane 

36  . 

Chloroform 

37  . 

2-Hcxene 

38. 

Methylcyc 1 open tane 

007  3 

0080 

.0153 

39. 

2, 4-Di  ire  thy  lpentane 

40. 

Tetr  a  Uy  drof  uran 

41  . 

Ethylene  Dichlorlde 

< .00001 

< .00001 

42. 

Benzene 

43. 

Cyclohexane 

44  . 

Carbon  Tetrachloride 

.  1519 

.1069 

.0016 

.2604 

45. 

2, 3-Dirae thy lpentane 

46. 

Cyclohexene 

47  , 

3-Methy lhexane 

< .00001 

.0002 

.0002 
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-2- 


Compound 

0°C 

Liquid 

(ng) 

Vapor 

-73°C 

Liquid 

(mg) 

Vapor 

-17  5°C 
Liquid 

(ng) 

Vapor 

(mg) 

Total 

48. 

1-Heptene 

49. 

2  , 2 , 4-TrimctUyl pentane 

50. 

Trichloroethylene 

51 . 

52. 

3-Heptene 

Heptane 

-  - 

.0022 

.0022 

53. 

2 , 4 , 4-Trimethy l-l-pentene 

54. 

Methylcyc lohexanc 

.00003 

.0049 

.00493 

55. 

56. 

4* Me thy lcyclohexene 

2,  4,  4-Triinethy  1-2-pentene 

-  - 

.0005 

.0065 

.0070 

57. 

58. 

2,3, 4-Trimcthylpentane 

Toluene 

-  - 

<  .00001 

< .00001 

59. 

2,2, 5-  Trimethyl hexane 

60. 

61. 

l-Octene 

1-tra  ns-2-Dimethylcyclohexane 

— 

-  - 

62. 

2, 4-Pentanedione 

63. 

n-Octane 

64  . 

Perch lor oethylene 

<.00001 

<.00001 

65 . 

2-Octene 

.0017 

.0017 

66. 

l-cis-2- Dime thy lcyclohesane 

67  . 

Ethyl cyclohexane 

68. 

Ethylbenzene 

69. 

p-Xylene 

70. 

m-Xylene 

71. 

o-Xylene 

.0024 

.0024 

72. 

2-Hexanol 

73. 

n-Nonane 

.0009 

.0009 

74. 

Iaopropy Lbenzere 

<  .00001 

.0015 

.0015 

75. 

1,3, 5-Trimethylbenzene 

.0001 

.0001 

76. 

tert-Butylbenzene 

< .00001 

<.00001 

< .00002 

77. 

78. 

Cyc lohexanol 

n- Decane 

-  - 

<  00001 

<  .00001 

79. 

sec-Buty 1 benzene 

60. 

p-Cymene 

<.00001 

.0139 

.0014 

<  .00001 

.0153 

61. 

n-Butylbenzene 

.0045 

.  00C2 

.0047 

82. 

Water 

None 

Visible 

1158.3 

73.6 

1232.0 

C02 

3.6 

153,4 

.94 

1 57 . 94 

Total  gas  trapped  at  B.t.p.(cc) 

1.3 

122.0 

1.5 

124.8 

Remarks:  Unidentified  Peaks'. 

Rt  494.  "7®  8as,  small  integrated  peak 
K,  562,  -78  gas,  small  integrated  peak 

Rt  576,  -78  liquid  and  581,  -78  gas  are  probably  the  same 
Rt  192,  -175  liquid,  trace  peak 
R^  256,  -175  gas,  small  integrated  peak 
369,  -175  gas,  large  integrated  peak 
H,  376,  -175  liquid,  small  integrated  peak 
R,  476,  -175  gas,  snail  Integrated  peak 
Rt  572,  -175  liquid,  snail  integrated  peak 
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TABLE  VI 1-7 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Oa  te 

Sample  Taken  3-20-66 

Dote 

Sample  Received  3-22-66 

Date  oi  Analysis  3-22 

-66 

Sample  No  66-2-3-20-2AA 

Sample  Set 

13 

i . 

Compound 

Methane 

o°c  (me) 

Liquid  Vapor 

.  0005 

-7b°C  C mg  > 
Liquid  Vapor 

.0016 

- 17  5°C 
Liqui d 

(mg) 

Vapor 

.0045 

(mg) 

Total 

.  0066 

2. 

Ethyl  one 

3. 

Ethane 

.00002 

00002 

4  . 

Pi' op  a  re 

.0029 

.0029 

5. 

Vinyl  Chloride 

.0033 

.0033 

6  . 

butane 

7  . 

Aco  ta ldehyde 

8  . 

Methanol 

.0579 

.0579 

9  . 

"Freon'  ME 

10. 

Ethanol 

11. 

n-Pc  n  t  a  r g 

12. 

Acetone 

0128 

.2924 

.  06B2 

.3734 

13. 

Lsopr ene 

H . 

2-Penlene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

0344 

.7808 

.0074 

,8226 

17. 

2- Mctliv  1- 2-butene 

IB. 

1 .  1-Dichloroethylene 

.0015 

.0015 

19. 

Methylene  Chloride 

20. 

Methyi  Acetate 

21  . 

2, 2- Dimethyl butane 

22, 

"Fieon"  TF 

23, 

Cyclopcntene 

24  . 

4 -Me thy 1-2-pentcne 

25. 

2 , 3-Dj.  methyl  butane 

26, 

Cyo lopen  tane 

27  . 

4-Meth> 1- 1-pen l ene 

28  . 

2- Methyl  pentane 

29. 

1, 1-Dichloroethane 

0051 

.00  51 

30. 

3- Met  hy  Lpen tanc 

.0034 

.0034 

31. 

2- Methyl - l-pen  t cue 

32. 

1 -Hexene 

33. 

2-Ethyl- 1-butene 

.0156 

.0156 

34. 

Methyl  Ethyl  Ketone 

.0115 

< .00001 

.01151 

35. 

n-Hexane 

36. 

Chloroform 

.5174 

5174 

37  . 

2-Hexene 

38. 

Methylcyclopentane 

39. 

2, 4-Dime thylpentane 

40. 

Tetrahydr of uran 

41. 

Ethylene  Dichloride 

.0064 

.0064 

42. 

Benzene 

43. 

Cyc lohexane 

44. 

Carbon  Tetrachloride 

.2340 

.0393 

.27  33 

45. 

2, 3-Dimethylpentane 

.0302 

<  .00001 

.03021 

46. 

Cyclohexene 

47. 

3-Methyl  hexane 
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Compound 

0°C  (ng) 

Liquid  Vapor 

-78°C 

Liquid 

(mg) 

Vapor 

-17  5°C 
Liquid 

(mg) 

Vapor 

48. 

1-Hcp tcne 

<■00001 

<.00001 

49, 

2,2, 4-Trirnc lliylpentone 

.0021 

50. 

Tr ich Loroetby lene 

51 , 

3-Hop tone 

.0017 

.00  50 

52. 

Heptane 

.0027 

53. 

2,4,  1-TVimethy l-l-pentene 

.0004 

54. 

Me  thylcyclohexane 

.0033 

55. 

4- Me  thy  1  cyclor.exe ne 

53. 

2.4, 4-Tr imethyl-2-pentene 

.0010 

.0024 

57  . 

2,3, 4-Trimethylpentane 

58. 

Toluene 

.0005 

.0162 

59. 

2,2. 5-Trimethylhexane 

60. 

1-Octene 

61. 

l-trans-2-Dimethylcyclohexane 

62. 

2,4-Pentanedione 

<,00001 

63. 

n-Octane 

64  . 

Per ehloroe thy lene 

.0218 

65. 

2-Octene 

66. 

l-cis-2-Dtmethylcyclohexane 

67. 

Ethy  lcyc-lohexane 

< .ooooi 

68. 

Ethylbenzene 

69. 

p-Xy lene 

70. 

m-Xy lene 

.0011 

71. 

o-Xylene 

.00003 

72. 

2  llcxanol 

73. 

n-Konane 

74. 

Isopropylbenzene 

.0002 

75. 

1?3, 5-Trimethy lbenzene 

76. 

ter t-Buty 1 benzene 

.0005 

.0004 

77. 

Cyc lohexanol 

78, 

n-Deoane 

79. 

sec-Buty lbenzene 

80. 

p-Cyraene 

81. 

n-Buty lbenzene 

< .00001 

82. 

Vi  a  ter 

None  Visible 

1253.6 

77.1 

C02 

0.05 

24.7 

148.2 

Total  gas  trapped  at  s.t.p.(cc) 

0.9 

12.5 

69.0 

Remarks : 


Unidentified  Peaks: 


Rt  247> 
Rt  503, 

Rt  374, 
Rt  590, 


-175  liquid,  small  integrated  peak 
-175  gas,  small  integrated  peak 
-175  liquid,  trace  peak 
-175  liquid,  trace  peak 


(■HE) 
Tota  1 

<  00Qn2 
.0021 


■  0067 
.0027 
.0004 
.0033 


.0034 


.0107 


<■00001 

■  0218 

<  ,00001 

■  0011 
.00003 

.0002 

.0009 


<■00001 

1330,7 

172,95 

B2.4 
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TABLE  VII-8 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-21-66 
Date  Sample  Received  3  23-66 
Sample  No  66- 2-3—21 -1BA 


Compound 

1.  Methane 

2.  H  byline 

3.  H  ha  lie 

4 .  Propane 

5.  Vin>  l  Chloride 

6.  Butane 

7  .  A  i>  u  t .  i  I  d  t  1 1  y  e « ■ 

S.  Met  hi*  no! 

9.  “Freon"  Kt 

10.  Lthanol 

11.  n- Pen  lone 

12.  Acetone 

13.  lsopieuc 

14.  2- Pen te no 

15.  Diethyl  rlther 
Lb.  Isopropanol 

17  .  2- Me  Illy  1-2 -butene 

16.  1  f  1-Dicliloroethylene 

19.  Methylene  Chloride 

20.  Methyl  Acetate 

21.  2 . 2-Di  r.e i ny  Lbu  tahe 

22.  "Ki  eon"  IT 

23.  Cyclopen tone 

24.  4- Me thy  1- 2-pen tone 

2o.  2 , 3- Dine thy Ibu lane 

26.  Cyc lopentane 

27.  4-Met hyl -  1-pen tenc 

28.  2-Meth> Ipentane 

29.  1 p 1-Dich loroet nane 
30  .  3-Metiiy lpenlanc 

31.  2-Melhyl- 1-pcntenc 

32.  1 -Hexene 

33.  2-Ethyl-l- butene 

34.  Methyl  Ethyl  Ketone 

35.  n-ilexane 

36.  Chloroform 

37.  2-Hexene 

3B  .  Met  hy  lr.  ye  lopent  ane 

39.  2f 4-Diroe t hy lpenta ne 

40.  Tetrahydrofuran 

41.  Ethylene  Dichloride 

42.  Ben/exie 

43.  Cyclohexane 

44.  Carbon  Tc Irachloride 

45.  2, 3-Dimethylpen tar.e 

46.  Cyclohexene 

47.  3-Methy lhexane 


Dale  Ol  Analysis  3-23-66 


n°c  (rani 

Li  quid  Yap  a* 
0024 


Sample  Set  36 


-76^0  (mp'l 
Liquid  Vnpoi 

.0007 


-nS°C  fniK) 
Liquid  V  n por 


(mu) 

Total 

.0031 


.0008  0008 


.0002  _  _  .0002 


.  0046 


0230 


.0276 


.  0024  .0006  0210 


.0240 


.0132  < .ooooi  oaji 


■09631 


.00009 

.00009 

.0016 

.0286 

.0302 
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Q°C  (mg)  -70°C  (ng)  -17S°C  <rag)  Cmgi 

Compound  Liquid  Vajgor  Liquid  Vapor  Liqui  d  Vapor  To t a  1 

48.  1-Heptene  _  _ 

49.  2, 2,  4-Trimethy Iper tane  _  ______ 

50.  Tr  lcliloroc  thylcnc  _  _  _ _ ___  _ 

51-  3-Hcptcnr  _ _  _  _  _ 

52.  Heptane  ______  _______  _ _ _ _ _ 

53.  2,  4. 4-Trirretbyl-l-pentene  _  _  _  _ 

54.  Me  Lhy  lcyelohexane  _  _  _ _ _ 

55.  4-Methy  lcyclohexene  _ _ _  .  qq  1 2  .0012 

56.  2,  4, 4-Trimethyl-2-*pentene  _  _ _ _ _ _ _  _ 

57.  2, 3, 4-Tr lmethylpentane  _  _  _  _____  _ _ _ 

58.  Toluene  <  _  _  .0007  _  _  .0007 

59.  2r  2,  5-Tri methyl hexane  _  _  _  ___  _ 

60.  l-0ctene  _  _  _ _ _ 

61.  l-trans-2-Dimethylcyclohex.aiie  _ _  _ _ _  _  _  _  _  _ 

62.  2 , 4-Pent anedione  _  _  _____  _  _  _  _____  _ _ 

63 .  n-Oc tare  _____  _  _ _ _ _  _ _ _ 

64 .  Perchloroethylene  _  _  _  _ _ _  _ 

65.  2-Octene  _ _ _ _ 

66.  l-cis-2-DiiEethylcyclohexane  _  _____  _ _ _ _  _ _ 

67.  Ethylcyclohexane  _ _ _  _  _ _  _  _ 

68.  Ethylbenzene  _  _____  _  _  _  _  ^ 

69 .  p-Xylcne  _ _  _  _____  _ _ _  _____  _ 

70.  m-Xylene  _  _ _ _  _ 

71.  o-Xylei\c  .  00009  _  .0Q03 _ _  _  ,00039 

72.  2-Hexanol  <  .00001  _  _  _  <.00001 

73 .  n-Nonane  _  _  _ _ _ _ _  _  _  __ _ _  _ 

74.  Isopropylbenzene  _  _  _  _  _  _ 

75.  1  f  3 ,  S-Trimethy lbenzene  _  _  _  _  _____ 

76.  tert-Buty lbenzcne  _ _  _  _  _____  _  _ 

77 .  Cyclohexanol  <  _ _  _  _  _ 

78.  n -Decane  __ 

79.  sec -Butyl  benzene  _ _ _ _  _  _ _  _  _ 

80 .  p-Cymene  _  _____  _  _  _  _ 

81.  n-Butylbenzene  _  _  _  _  _  _____ 


82 .  Water  127 .3 

1221.9 

None 

1349.2  ' 

C02 

0.16 

0.77 

None 

0.93 

Total  gas  trapped  at  s.t.p.(cc) 

2.3 

1  .0 

None 

3.3 

Remarks : 

No  sample  for  -175°C. 
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TABLE  VII-9 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Tatcen  3-22-66 _ 

Date  Sample  Received  3- 24 -6E _  Date  of  Analysis  3-2*1-66 

Sample  No.  66-2-3-22-  1AA _ _  Sample  Set  34 _ 


1 . 

Compound 

Met  ha  nc 

0  °c 

Li qu  Ld 

(mg) 

Vapor 

0009 

-78°C 

Liquid 

(mg) 

Vapor 

.0002 

-17  5°C  (mg) 
Liquid  Vapor 

0022 

(mg) 

Total 

.0033 

2  . 

Et  ny 1  one 

3  . 

Et  hane 

4  . 

Propane 

<  00001 

.0002 

0215 

.02171 

5. 

Vinyl  Chloride 

.0107 

.0107 

6. 

Butane 

.0003 

01  IB 

0121 

7  . 

Aceta ldehy de 

». 

Methanol 

0210 

0495 

.070  5 

9. 

"Freon"  KF 

10  . 

Ethanol 

00 16 

.0016 

1L. 

n-Pen  tape 

12. 

Acetone 

.0260 

0600 

.0002 

.  1038 

1900 

13. 

Isopr ene 

H  . 

2- Pentcne 

IS. 

Diethyl  Ether 

16. 

Isopropanol 

.1120 

< .00001 

0976 

0042 

1.3680 

1.58181 

17. 

2-Methy  1-2- but  ene 

IS. 

1,  1-Dichloroethylene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2, 2- Dimethyl butane 

22. 

"Freon"  TF 

23. 

Cyclopen tene 

24, 

4 -Me  thy 1-2-pen tene 

25. 

2, 3-Di methyl  butane 

26. 

Cyclopentane 

27. 

4-Me thy  1-1 -pen tene 

23. 

2-Methy lpen ta  ne 

29. 

L, 1-Dich loroetha ne 

30. 

3-Methy lpentane 

31. 

2-Methy 1-1 -pen tene 

32. 

1-Hexene 

< . 00001 

< .00001 

33. 

2- Et hy 1 - 1 -butene 

34. 

Methyl  Ethyl  Ketone 

33. 

n-Hexane 

36. 

Chloroform 

37  . 

2-Hexene 

38. 

Melhy lcyclopentane 

39. 

2, 4-DLmethylpentane 

40. 

Tetr  ahydrofuran 

41 . 

Etnylene  Dichloride 

42. 

Benzene 

0017 

.0017 

43. 

Cyclohexane 

0099 

.0099 

44  . 

Carbon  Tetrachloride 

.  1983 

.1983 

45. 

2t 3-Di met hy lpen tane 

0040 

.  0106 

.0146 

46. 

Cyclohexene 

47  . 

3-Methy lhexane 

< .00001 

<.00001 
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Compound 

0°C  (rcg) 
Liquid  Vapor 

-78  °C 
Liquid 

(rag) 

Vapor 

-17  5°C  (mg) 
Liquid  Vapor 

(rag) 

Total 

48  . 

1-Hoplene 

<  .00001 

<  .00001 

<.00002 

49. 

2, 2,  4-Tr  ime  t hy  1  pentane 

50. 

Tr ich loroc thy lene 

51. 

3-lIeplene 

0100 

.0100 

52  . 

53, 

heptane 

2, 4 . 4-Tr iraethyl-1-pentene 

< .00001 

< . 00001 

< .00001 

< .00001 

54. 

Me  thy IcycloJtoxane 

c.OOOOl 

< .06001 

c. 00002 

55. 

4-Methy lcyclohcxene 

56  . 

2,4, 4-Trimethy 1-2-pentene 

<  00001 

< .00001 

57  . 

2, 3, 4-rrinethylpentane 

58. 

59. 

Toluene 

2,2, 5- Tri methyl hexane 

.0015 

.1290 

.  1305 

60. 

l-Oc tene 

61. 

1- trans-2-Dimethylcyclohexane 

< .00001 

< .00001 

62. 

2, 4-Pentanedlone 

63. 

n-Octane 

64  . 

Per chloroe thy lene 

.0256 

0256 

65. 

2-Oc  tenc 

66. 

l-c is -2- Dime thy lcyclohexane 

67  . 

Ethy leyelohexane 

68. 

Ethy Ibcnzene 

<  .00001 

< .00001 

69. 

p-Xylene 

70. 

in-Xy  lene 

0005 

.0285 

0290 

71. 

o-Xylene 

.00003 

.0044 

.00443 

72. 

2-hexanol 

73. 

n-Nonane 

74. 

I sopropy Ibenrene 

0003 

0033 

.0036 

75. 

1,3, 5-Tr imethylbenzene 

< .00001 

< .00001 

76. 

ter t- But y Ibenzcne 

.0001 

<  .00001 

.00011 

77. 

Cyclohexanol 

78. 

79. 

n- Decane 

sec -But y lbenzene 

-  - 

— 

0332 

.0332 

80.  p-Cymenc 

81.  n-Butylbenzene- 


82.  Water  1135.7 

1148.0 

None 

2283.7 

C02 

0 , 0007 

0 . 10 

1002.7 

1002.8007 

Total  gas  trapped  at  s.t.p.(cc) 

1.0 

53.3 

357  .7 

612.0 

Remarks:  Unidentified  Peaks 

505,  -78  liquid  and  R^.  504,  -78  b'as,  probably  the  same 
487,  -175  gas  small  Integrated  peak 
flt  207,  -175  gas,  small  integrated  peak 
R^  502,  -175  gas,  snail  integrated  peak 
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TABLE  VII-10 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Da  tc 

Sample  Taken  3-23-66 

Da  te 

Sample  Received  3-25-66 

Da  t  e 

of  Analysis  3-25-66 

Sample  No,  66- 2-3-23-2BA 

Sample  Set 

32 

Compound 

C°C  (mu) 

Liquid  Vapor 

-?ft°C 

Liquid 

Vapor 

-175°C  (me) 
Liquid  Vapor 

(mg) 

Total 

1  . 

Methane 

0003 

.00002 

.00032 

2  . 

£t  hv l cue 

3. 

Et  ha  lie 

4  . 

Propane 

5. 

Vinyl  Chloride 

6. 

But  a  lie 

7  . 

Acetal aehyde 

B. 

Melba nol 

.0071 

.0071 

9. 

"Freon41  HF 

10. 

Etha  nol 

ii . 

n-Pen  tone 

12. 

Acetone 

.0373 

0471 

.  0024 

.8700 

.9568 

13. 

Isoprene 

14  . 

2-Pentene 

15. 

Diethyl  Ether 

1C. 

Isopropanol 

0  547 

1811 

.0044 

.4964 

.7366 

17  . 

Z-Meth> 1-2-butene 

1a . 

1  1-Dichloroetlivlone 

19. 

Metnvlene  Chloride 

20. 

Methyl  Acet.ite 

21. 

2, 2-Di methyl  but a  no 

22. 

“Freon"  TF 

23. 

Cyc lopent ene 

24  , 

4 -Me thy 1-2-pcniene 

25. 

2 , 3- Dime  thy 1 butane 

26. 

Cycl opontane 

27  . 

4-  Metny 1 - 1 -pent cue 

28. 

2- Kc  thy 1 pentane 

29. 

1,  l-Dichloroethane 

00036 

.0051 

00546 

30. 

3- Me thy lpentane 

31 . 

2-Methy 1-1-pentene 

.11276 

.  11276 

32  . 

1-Hexene 

33. 

2-Et  hyl- L-bu  tene 

34, 

Metnyl  Ethyl  Ketone 

35. 

n-Hexa  ne 

36. 

Chloroform 

.0133 

.0133 

37. 

2-Hexene 

3ft  , 

Me thy  ley c 1 open ta  re 

39. 

2 , 4-Di  ire  thy  lpentane 

40. 

Tetr ahydrofuran 

4 1 , 

Ethylene  Bichloride 

42. 

Benzene 

43. 

Cyclohexane 

44  . 

Carbon  Tetrachloride 

.0371 

.0043 

.0414 

45. 

2, 3-Dimethylpentane 

46. 

Cyclohexene 

.0004 

0004 

47  . 

3-Metny lhexane 
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-2- 


Compound 

0°C  (m^J 

-7B°C  (mg) 

-17  5°C  (mg) 

(hr) 

Liquid  Vapor 

Liquid  Vapor 

Liquid  Vapor 

Total 

48. 

1 -Hep  tent* 

,  0037 

,  0037 

49. 

2, 2 , 4-lr i me thy Ipentane 

50  . 

Trj-chloi  oothylene 

51  . 

3-llcp  lene 

52. 

Heptane 

53. 

2t  4, 4-Tt imethyl-1-pentene 

54. 

Methyl cyclohexane 

00284 

00284 

55 . 

4 -Methyl cyclohexene 

56. 

2,  r  4-Tr  Linothy  i-2-pentene 

.00215 

.00215 

57  . 

2,  3  f  4-Tr  l  me  thy  lpen  ta  ne 

5B . 

Toluene 

59. 

2,2, 5-TV l methyl hexane 

60. 

1-Oc tene 

61. 

1 - trans-2-Dimethy Icyc lo hexane 

01186 

. 01 186 

G2 , 

2 , 4-Pen tanedione 

63. 

n-Oc  tane 

64. 

Perchloroethylene 

65. 

2-0ctene 

66. 

1 -c  is -2-Dim<?  thy  lcyclohexane 

01895 

.01895 

67. 

E  thy  lcyclohexane 

.01237 

.01237 

58. 

Ethylbenzene 

69. 

p-Xy lone 

70. 

n-Xy lone 

71, 

o-Xylene 

72. 

2-Hexa  nol 

73. 

n-Nonane 

7  4. 

Isopropylbenzene 

75. 

1,3, 5- Tri methyl benzene 

76. 

ter t -Butyl benzene 

77,  Cyclohexanol  _  _  _  _  _  _  _ 

76.  n-Decane  _ _ _  _  _ _ 

79,  sec-Bu tylbenzene  __ _  _  _  _  _  _  _ 

80 .  p-Cytiene  _  _  _  _____  _  _  _ 

81.  n-Bu ty  1  benzene  _  _  _  _  _  _  _ 

82,  Water  1222 .7  1510,4  11Q.B  23  43.0 

C02  lost  132  8  67  5  3  806  1 

Total  gas  trapped  at  s.t.p.(ce)  L°st  71 .6  508  3  58C . 1 


Remarks:  Untdentil ied  Peaks 

191,  -78  gas,  trace  peak 
R,  342.  -78  gas.  small  integrated  peak 
371,  -7B  gas,  trace  peak 
162.  -175  liquid,  small  integrated  peak 

Gas  sample  for  -175°C  was  lost. 
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TABLE  Vll-n 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-24-66 


Date 

Sample  Received  3-24-66 

Date 

of  Ana  lysis  3- 

26-66 

Sample  Nl>.  6b- 2-3-24-2  A  A 

Sample  Sot 

7 

1  . 

Compound 

Met  hare 

0°C 

Liquid 

(m£  I 

Vnpoi 

00096 

-78°C 

Liquid 

(tin) 

Vapor 

,00036 

- 1 7  5°C 
Liquid 

(mfi) 

Vapor 

.0033 

(roy) 

Total 

.00512 

2  . 

i*  1  It  %  l  rut 

3 

Et  nans? 

4  . 

Pt  opane 

0007 

0006 

.0475 

0488 

5. 

V  i  itv  l  Chloi  ide 

0298 

.  0298 

6  . 

8u  tn  m* 

<■00001 

<  00001 

.0496 

.04962 

7  . 

4c  vt  j  1  deliydo 

6. 

Methanol 

.0600 

.0600 

9. 

"Freon”  MF 

10  , 

Ethanol 

.0185 

2969 

.4418 

7  572 

II  . 

n-Pentanc 

12. 

Ace  t one 

0240 

0058 

0165 

.00  58 

3  2611 

3.1626 

6.4760 

13 

I soprtne 

14  . 

2- Pen t ene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

.0276 

00192 

.0893 

.0028 

5124 

.1216 

.7  5562 

17  . 

2-MelhyL-2-butenc 

18. 

1 ,  1-Dienloroetliylcne 

19. 

Methylene  Chloride 

20  . 

Methyl  Acetate 

21. 

2, 2-DimoiJiy  lhutane 

22. 

"Freon"  TF 

23. 

Cyclopen  tene 

24. 

4-Ketny  1-  2-pen  ten<? 

25. 

2 ,  J-  Di  me  t  hy  1  bu  ta  r  e 

26. 

Cyclopentanc 

27  . 

4-Methyl-l-pentene 

28  . 

2- Me thy l pentane 

29, 

1, L-Dic hloroethane 

< .00001 

< .00001 

30. 

3- Kethylpcntane 

31 . 

2- Me thy 1-1-pen tene 

32. 

1-Hexore 

33. 

2-Eihyl- 1- butene 

34  . 

Methyl  Ethyl  Ketone 

35. 

n-Mexane 

36. 

Chloroform 

.0006 

< .00001 

.0006 

37  , 

2-Hexene 

38. 

Methylcyclopentane 

39, 

2  r 4 -Dimethyl pentane 

40. 

Teti ahydroluran 

41 . 

Ethylene  Dichloride 

.00893 

<  00001 

2355 

<  00001 

. 24443 

42  . 

Benzene 

43. 

Cyc  Lohexa  no 

.2956 

2956 

44. 

Carbon  Tetrachloride 

0078 

.0177 

0255 

45. 

2, 3-Dimethy lpentane 

46  . 

Cyelohexene 

0009 

.0009 

47  . 

3-Methylhexane 

.0112 

.2753 

.2865 
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0°C  (|«E>  -78°C  (mg)  -17  5°C  (mg)  (mg) 

Compound  Liquid  Vapor  Liquid  Vnpor  Liquid  Vapor  Total 


4d, 

1-Heptene 

49  . 

2,2, 4-Trim ethyl pentane 

50. 

Tr ichlorocthy lene 

51 . 

3-Ileptcne 

<  00001 

< .00001 

52. 

Heptane 

53  . 

2,4, 4-Tr  lir  e  thy  1-1  -pent ene 

.0009 

.0009 

54. 

.MetHy  lcyclohexane 

<  .00001 

<  C0001 

55. 

4-Methylcyc lohexene 

56. 

2,  4, 4-Tr imethyl-2-pentene 

<  00001 

< .00001 

5?  . 

2,3,  4-rrimetliylpentane 

58. 

Toluene 

.00014 

.0005 

.0864 

.08704 

59. 

2,2, 5-Trimethy  1  hexane 

60, 

1-Oc tone 

61. 

l-tran<-2-Dimethylcyclohexane 

<  .00001 

< .00001 

62. 

2 . 4-Pentanedione 

63. 

n-Octane 

64  , 

Perchloroethylene 

.0106 

.0170 

.0276 

65. 

2-Oetene 

66. 

l-cls-2-Dvmethylcyclohexane 

67. 

Ethvlcyc lohexene 

68. 

Ethylbenzene 

< .00001 

<•00001 

69. 

P-Xylene 

70. 

m-X  y 1 cne 

.0006 

.0329 

.0335 

71. 

O-Xy lene 

,00024 

.0116 

.01184 

72. 

2-HexanoL 

73. 

n-Konace  <.00001 

.0007 

.0170 

.01771 

74. 

Isopropylbenzene 

75. 

1,3. 5-Trimethy lbenzene 

.0004 

.0201 

.0205 

76. 

tert  -Butyl benzene 

77  . 

Cyclohexanol 

76, 

n-Deeane 

.0425 

.0425 

79. 

sec -Bu tylbenzene 

80. 

p-Cymene 

81. 

n-Butyl benzene 

82. 

Water  705,1  1132. S 

592.8 

2430.7 

CO„  0.61 

222.2 

8  54  5 

1077.31 

Total  gas  trapped  at  s.t.p.(cc)  1.0 

130.8 

498.9 

630.7 

Remarks : 


Unidentified 

Peaks 

Rt 

34  2, 

-175 

liquid,  small  integrated  peak 

Rt 

504. 

-175 

gas,  small 

Integra  ted 

peak 

Rt 

540, 

-175 

gas,  large 

integrated 

peak 
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TABLE  VII-12 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken 


Date 

Sample  Received  3-27-66 

Date 

Of  Analysis  3-27 

-66 

Sample  No.  66-2-3-25- l BA 

Sample  Set 

26 

Corr.pound 

0°C  C ir. tc  1 

Liquid  Vapoi 

-7&°C 

Liquid 

(iv) 

\  npoi* 

-17  5°C  ( 
Liquid 

mg) 

\apor 

(mg) 
Tota  1 

i . 

Mel hnnc 

.0004 

.0005 

.007  4 

.0083 

2. 

Et  !i>  l  p»e 

3. 

Et  tiane 

4  . 

Pi  opa  no 

0003 

< .00001 

.2231 

.2234 

5. 

Vin>i  Ci.londc 

6  . 

Bu  t  ,i  no 

c .00001 

< .00001 

.0522 

,0522 

7  . 

Acetal  dc*hy  de 

8. 

Methanol 

.0060 

.0060 

9  , 

1  F ieon"  KF 

10. 

Etnanol 

11 

n-Pcn  to  no 

12. 

Acetone 

.0592 

.0066 

.0312 

0052 

.3603 

.5998 

1 .0623 

13. 

I  soprene 

34  . 

2-Pen lene 

IS. 

Diethjl  Ether 

16. 

Isopropanol 

.067  5 

.0013 

.1245 

.0030 

.0991 

.0470 

.3424 

17  . 

2 -Me thy  1-2-butene 

18. 

1 , 1-Dichloroethvlene 

19. 

Metnylenc  Chloride 

20. 

Hetnyl  Aoetate 

21  . 

2, 2- Dime t  hyl butane 

22. 

"Freon"  TF 

23. 

Cyclopen  tcnc 

24. 

4 -Me thy l -2-pen tene 

25. 

2 , 3-Dimc tny 1 butane 

26. 

Cyc lopen  tane 

27. 

4-Methyl-l-pentene 

28. 

2-Methy lpen tane 

29. 

1 , 1-Dichloroethane 

30. 

3-Ketny lpen tane 

31. 

2- Me thy  1-1 -pen tene 

.0011 

.0011 

32, 

l-Hexene 

33. 

2-Ethyl-l-butenc 

31 . 

Methyl  Ethyl  Ketone 

35. 

n-Hexanc 

36  . 

Chloroform 

37  . 

2-Hexene 

38. 

Kethy 1  eye lopen tane 

39. 

2 , 4- Lisie  thy lpen tane 

40, 

Tet  rally  drofura  n 

41. 

Ethylene  Dichlonde 

.00067 

.00067 

42. 

Benzene 

43. 

Cyc  Lohexnne 

4  1. 

Carbon  Tetrachloride 

<  ,  0000  1 

.0345 

.0340 

,0485 

45. 

2 , 3- Dime thy lpen tane 

46. 

Cyclohexene 

47  . 

3-Methylhexane 

60 


AEDC-TR-67-1* 


-2- 


0°C  <ms)  -76°C  (mg)  -17S°C  (mg)  (rg) 

Compound  Liquid  Vapor  Liquid  Vapor  Liquid  Vapor  Total 


48, 

1  -Hep  t  cnc 

. 

2.2,4-Tl  i methyl pen Cane 

50. 

Ti  ldiioi  or thy lone 

51  . 

3-Hep lene 

52. 

Heptane 

53. 

2,4, 4 -Trine thy  1-1-pen tene 

54. 

Me  t  h  > level  oho ' a  ne 

55. 

4-  Met  hylcyclonexene 

r~ 

56. 

2,  4,  4-Tnmctliyl-2-pentcne 

0002 

.0002 

57 . 

2,3, 4- Prime thy 1 pentane 

58, 

Toluene 

.00002 

.0068 

.00682 

59. 

2,2, S-Tr  imethy Ihexanc 

< .00001 

< .oqooi 

60. 

1-Oc  tone 

i 

61. 

1- lrans-2-Dimot  hy lcyc Lohexane 

t 

62. 

2 . 4-Pon tanedi one 

\ 

63. 

ri-Oe  tano 

< .00001 

.0002 

.00^2 

G4  , 

Perch loroe thy  lone 

< .00001 

<  ooooi 

65. 

2-0c  tene 

1 

66. 

l-cis-2-Ej.nethylcyclohexnbe 

1 

67  . 

Ethy lcyc lohexane 

68. 

Ethylbenzene 

,□003 

.0003 

69. 

p-Xy lone 

70. 

m-Xy lone 

.0044 

.00B6 

0130 

71. 

o-Xylene 

.00004 

.00004 

72. 

2-IJexanol 

73. 

n-Nonane 

,0006 

■-..00001 

.0006 

74. 

1 sopropy 1 benzene 

.0002 

.0003 

.0003 

0008 

73. 

1, 3. 5-Trimet hy lbenzene 

<  G0D01 

<  00001 

< .00001 

< .00001 

<.00004 

76. 

ter t -Duty lbcnzene 

<  00001 

.0010 

.0010 

77  . 

Cyclohexanol 

0109 

<  ,00001 

.0232 

0341  * 

78. 

n-Decnne 

.0959 

.0959 

79. 

sec-Pu tylbenzene 

BO. 

p-Cymene 

0001 

.0001 

61 . 

n- Butyl  benzene 

< .ooooi 

< .00001 

<  00002 

82, 

Water  625.9 

638.8 

10G.6 

1371.3 

C02 

0.8492 

222  2 

18 . 35 

271 .3992 

Total  gas  trapped  at  s.t.p.(cc) 

0.9 

4  .6 

288.0 

293.5 

Remarks:  Unidentified  Peaks 


Rt 

492, 

-78 

ga*=  snail  integrated  peak 

R 

t 

597, 

-175 

liquid,  trace  peak 

Rt 

5U4, 

-78 

liquid,  small  integrated  peak 

nt 

623, 

-175 

pas. 

trace  peak 

Rt 

539, 

-78 

liquid,  small  integrated  pea* 

Ht 

572, 

-175 

Ras, 

trace  peak 

\ 

547  , 

-78 

gas,  trace  peak 

Ht 

539. 

-175 

gas, 

trace  peak 

Rt 

564 , 

-78 

1 Lquid ,  trace  peak 

Rt 

503. 

-175 

gas. 

and 

Rt 

560, 

-78 

gas,  tiacc  peak 

ai 

504. 

-175 

liquid,  probably  sane 

Rt 

565. 

-78 

gas,  trace  peak 

Rt 

594, 

-78 

liquid,  small  integrated  peak 

Rt 

624, 

-78 

gas.  trace  peak 

"t 

165, 

-175  gas.  large  integrated  peak 

Rt 

540, 

-175  liquid,  trace  peak 
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TABLE  VII-13 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sarop.e  Taken  3-26-66 _ 

Date  Sample  Hecelved  3-29-66 _  Date  of  Analysis  3-29-66 

Sample  No,  66-2-3-26-1AA  _  Sample  Set  3 _ 


1 . 

Compound 

0°C  ( 
Liquid 

me) 

Vapor 

-7R°C 

Liquid 

(mp) 

Vapor 

- 1 7  5°C 
Liquid 

(mg) 

Vapor 

(mg) 

Tot  a  1 

Methane 

.00033 

.00032 

.0060 

.0066  5 

2. 

Ethy lene 

3. 

Ethane 

4. 

Propane 

.0378 

.0378 

5. 

Vi n> 1  Chloride 

<  .00001 

< .00001 

6. 

Butane 

<.00001 

.0056 

.00561 

7  . 

Ace  ta ldehy de 

.1166 

.1166 

8  . 

Methanol 

.0016 

.0035 

.0328 

0979 

9. 

'’Freon"  KF 

10. 

Ethanol 

.0221 

.0081 

0144 

.0446 

11 . 

n-Pentane 

12  . 

Acetone 

.0332 

.0260 

9.5071 

.0938 

9.6601 

13. 

I soprene 

14. 

2-Pentene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

0267 

.0033 

.07  27 

.0003 

1 .9668 

.0060 

2.0728 

17. 

2-Met  hy 1-2- butene 

18. 

1 , l-Dtchloroethvlene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2, 2- Dimethyl butane 

22. 

"Freon"  TF 

< .00001 

< .00001 

23. 

Cyc lopentere 

24  . 

4 -Methyl -2 -pen tene 

25. 

2 , 3-Dimethy Ibutane 

26  . 

Cyclopentane 

27. 

4-Methyl- 1-pen  tene 

28. 

2- Methyl pentane 

29. 

1 , 1-Dichloroe thane 

.0105 

.0105 

30. 

3-Methyl pentane 

31. 

2-Methyl -1-pen tene 

32. 

1-Hexene 

33. 

2- Ethy 1-1 -butene 

.0028 

.0028 

34  . 

Methyl  Ethyl  Ketone 

35. 

n-Hexane 

36. 

Chloroform 

37. 

2-Hexene 

38. 

Methylcyc lopentane 

33. 

2 , 4-Dinet  hyl pentane 

40. 

Tetrahydrofuran 

4 1 . 

Ethylene  Dichloride 

<  .00001 

< .00001 

<  .00002 

42  . 

Benzene 

43. 

Cyclohexane 

.0082 

.0082 

44. 

Carbon  Tetrachloride 

< .00001 

.0005 

.00051 

45. 

2, 3-Dlmethy Lpentane 

.0849 

0849 

46. 

Cyclohexene 

0049 

.0049 

47. 

3-Methy lhexane 
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Compound 

o°c 

(mg) 

-78°C 

(mg) 

-17  3°C 

(rag) 

(rfi) 

Liquid 

Vapor 

Liquid 

Vapor 

Liquid 

Vapor 

Total 

48. 

1-Keptenc 

<  .00001 

< .00001 

< .00002 

49  . 

2,2. 4-Tr  methyl  pentane 

so. 

Trie h lor oe thy lene 

51. 

3-Heptenc 

< .00001 

<•00001 

<.00002 

52  . 

Heptane 

.0005 

<.00001 

.00051 

53. 

2,  4  ,  4-Tr  in iethyl-1-pen  tene 

54  . 

Methy  lcyc  lohe.xane 

<  .00001 

<■00001 

55. 

4-Methylcyclohexenc 

56  , 

2r  4,  4-Trimethy  1-2-pentene 

.0017 

<  .00001 

.00171 

57  . 

2,3, 4-Tr litie thy Ipentnne 

58. 

Toluene 

<  .00001 

.0024 

.0094 

01181 

59, 

2,2, 5-Trimethyl hexane 

60  . 

1-Octene 

.00006 

.00006 

Cl, 

l-trans-2-Dmethylcyclohexane 

< .00001 

<.oocoi 

62. 

2 , 4-Pent anedione 

63. 

n-Octane 

64. 

Perch lor oethyl ene 

.0001 

.  000  L 

65, 

2-0ctene 

,0250 

.  0032 

.0003 

.0285 

66. 

l-cls-2-Dimothylcyclohexane 

67  . 

E thy lcyc lohexane 

<  .00001 

<  .  00001 

66. 

Ethylbenzene 

66. 

p-Xy lene 

70, 

m-Xy lene 

.00021 

.0029 

.0022 

.00531 

71. 

o-Xylene 

.00008 

00015 

.00022 

00045 

72. 

2-Jlexanol 

73. 

n-Nonane 

.0002 

.0150 

.00002 

.01522 

74. 

Isopropylbcnz.ene 

.00001 

< .00001 

00002 

75. 

1 f 3, 5-Tri methyl benzene 

.0002 

.0014 

.000004 

001604 

76, 

tert-Buty 1 benzene 

<  0000 l 

<  .00001 

77  . 

Cyc  lohexanol 

< .00001 

<  00001 

78. 

n-Decane 

.0089 

.0021 

.0062 

.0010 

.0182 

79. 

sec-Bu tylbenzene 

80. 

p-Cymene 

.0666 

< .00001 

.06661 

81, 

n-Buty 1 benzene 

< .00001 

.0002 

.0483 

.04851 

82. 

Water 

418  5 

982  7 

1775.7 

3176.9 

co2 

0.9232 

67.909 

97 . 263 

166.0952 

Total  gas  trapped  at  s.t.p.(cc) 

1 . 1 

44  .86 

54.57 

100.53 

Remarks: 


Umdentiiied  Peaks 


591 , 

-78 

567  , 

-78 

502. 

-78 

502, 

-175 

247, 

-175 

595, 

-175 

liquid,  and  595,  -78  gas.  small  integrated  peaks,  probably  same 
liquid.  smaLl  integrated  peak 
gas.  snail  Integrated  peak 

gas,  and  504,  -175  liquid,  small  integrated  peaks,  probably  same 
gas,  trace  peak 

gas  and  596,  -17&  liquid,  probably  same 
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TABLE  VI 1  - 14 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-27-66 


Ca  te 

Sample  Received  3-29-66 

Da  te 

of  Analysis  3-22 

'-66 

Sample  No.  66- 2— 3— 27 -2BA 

Sarvple  Set 

16 

Compound 

0°C  (mg)  -7  8°C 

Liquid  Vapor  Liquid 

(mg) 

Vapor 

- 17  5°C 
Liquid 

(mg) 

Vapor 

(mg) 

Total 

2  . 

Met  ha  ne 

.00035 

.00037 

.0055 

01)622 

2. 

Etny l one 

3. 

Ethane 

*• 

4  . 

Propane 

<  00001 

< .00001 

.4086 

40862 

5 . 

Vinyl  Chloride 

<  00C01 

.1174 

11741 

6  . 

Butane 

237  6 

2376 

7  . 

Ac eta  1 dehvde 

6. 

Methanol 

0068 

11.3298 

.0053 

11.3419 

9  . 

"Freon"  MF 

10. 

Ethanol 

1035 

.  1276 

0493 

.1910 

.4714 

11. 

n-Pen tane 

12. 

Acetone 

0432 

.98  31 

.  5835 

8930 

2.5028 

13. 

lsopr eno 

14. 

2-Pent ene 

15. 

Diethvl  Ether 

ie . 

I sopropanol 

0361 

0004  .8426 

00062 

.0660 

2.3572 

3.30492 

17. 

2 -Methyl -2-butene 

16  . 

1, l-Oichloroethylene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2, 2-Di reethyl  butane 

22. 

"Freon"  TF 

23. 

Cyclopontcne 

24. 

4 -Met  fiy  1-  2-pentene 

.0014 

.0014 

25. 

2 , 3-Dinet hylbutane 

26. 

Cycloponlano 

27. 

4- Me thy  1-1 -pen tenc 

28. 

2-Methv 1 pen tare 

29. 

1 , 1-Dich loroet hane 

.0025 

.0077 

.0102 

30. 

3— Me thy  1 pentane 

31 . 

2- Methyl -1-pen tene 

32. 

1-Hexene 

33. 

2 -Ethy 1-1 -butene 

34  . 

Methyl  Ethyl  Ketone 

35. 

n-Hexane 

36  . 

Chloroform 

37  . 

2-Hexene 

38. 

Kethylcyclopentane 

<  ,00001 

<.00001 

39. 

2 , 4-D1 methyl pentane 

40. 

Tetrahy dr of ur an 

41  . 

Ethylene  Dichloride 

42. 

Benzene 

43. 

Cyclohexane 

44. 

Carbon  Tetrachloride 

<  .00001 

.0094 

.0271 

.03651 

45. 

2, 3-Dimethylpentane 

.0049 

.0049 

46  . 

Cyclohexene 

47  . 

3-Methylhexane 

< , 00001 

< .00001 
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-2" 


Compound 

0°C 

-7S°C 

(mg) 

-175°C 

<mg) 

Liquid 

Vapor 

Liqu  Ld 

taper 

Liquid 

Vapor 

49. 

1-Ueptene 

.0078 

49, 

2, 2, 4-Trimethylpentane 

<.00001 

&0. 

Trichloroethylene 

< .00001 

51  . 

3-Heptcne 

52. 

Heptane 

53. 

2,4, 4-Trimethyl- 1-pen tene 

< .00001 

< .00001 

54. 

Methyl eye lohexane 

< .00001 

< .00001 

55 , 

4-Methylcyc  lohe.xene 

.0050 

56. 

2,  4,  4-Trin]ethyl“2-pentene 

0002 

<.00001 

57. 

2,3, 4-Tr i methyl pentane 

58. 

Toluene 

<  .00001 

<  00001 

.0318 

59, 

2 j  2, S-Trimethy 1 hexane 

60. 

l-0ctene 

61 . 

l-trans-2-DiraethylcyclohexBne 

< .00001 

62. 

2, 4-Pentanedione 

63. 

n-Octane 

64. 

Perch loroet ny lene 

65. 

2-Oc  tene 

66. 

l-cis-2-Dimethy lcyclohexane 

67  . 

Ethy  Level  ohexaiie 

66 . 

Ethylbenzene 

69. 

p-Xy  Lene 

70. 

m-Xylene 

,0081 

.00006 

.0081 

71. 

o-Xy lene 

<  .00001 

.0014 

72. 

2-Hexanol 

73. 

n-Nonane 

74. 

I  sopropylbetizehe 

.0298 

.0016 

.00006 

,0028 

75. 

1,3, 5-Trimethylbenzene 

< .00001 

.0011 

76. 

tert-Buty 1 benzene 

77  . 

Cyclohexanol 

78. 

n-Decane 

79. 

sec-Butylbenzene 

.0133 

.0008 

80. 

p-Cymene 

.0050 

81. 

n-Butyl benzene 

.0036 

.0036 

< .00001 

82. 

Water 

1045.4 

1199.3 

94.7 

C02 

0  ■  7 565 

1.6705 

1044.9 

Total  gas  trapped  at  s.t.p.(cc) 

1.2 

1.5 

607.2 

Remarks;  Unidentified  Peaks. 

Rt  561,  0  liquid,  small  integrated  peak 
576,  0  gas  small  integrated  peak 
R^.  580.  0  liquid,  trace  peak 
R^  479,  -78  Liquid,  large  integrated  peak 
Rt  504.  -78  gas,  small  integrated  peak 
Rt  508.  -78  liquid,  tiace  peak 
Rt  540.  -78  gas.  small  integrated  peak 
Rt  576,  -78  liquid,  small  integiated  peak 
Rt  594,  -78  gas,  small  integrated  peak 
Rt  248,  -175  gas.  tiace  peak 
507,  -175  gas,  trace  peak 
Rt  576  -175  liquid,  small  integrated  peak 


<mg> 

Total 

0078 
< .00001 
<.00001 


< .00002 
<  .00002 
.0050 
.00021 


03182 


<,00001 


■01626 

.00141 


.03426 

.00111 


.0141 
00  50 
■00721 
2339.4 
1047,3270 
609.9 
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TABLE  VIMS 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-28-65 _ _ _ _ 

Date  Sample  Received  3-30-66 _ _  Date  oX  Analysis  3-3Q-G6 

Sample  No.  66-2-3-28-2AA _ _  Sample  Set  12 _ 


1 . 

Compound 

Methane 

0°C 
Liqui d 

(mg) 

Vapor 

-7S°C  (mg) 
Liquid  Vapor 

-175°C 

Liquid 

(rag) 

Vapor 

(rag) 

Total 

.0004B 

.0005 

.0007 

.00168 

2. 

LI  li>  lone 

3. 

Ethane 

4  . 

Propane 

<  00001 

<  .00001 

.0460 

.04602 

5. 

Vinyl  Chloride 

.0290 

.0290 

6  . 

But  a  n<? 

< , 00001 

< .00001 

.0318 

03182 

7  . 

Ace  to  Ldcliyde 

8. 

Methanol 

0027 

0048 

.0036 

.0111 

9. 

’’Freon’  HF 

10. 

Ethanol 

.0044 

0  L40 

0121 

.0432 

.0737 

11. 

n- Pentane 

12. 

Ac  n  one 

0269 

.0144 

.4167 

.  0358 

4938 

13. 

1 soprene 

14. 

2- Penlene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

0136 

.  000  56 

.0256  .00074 

.0348 

0126 

.0879 

17. 

2-Mettij  1-2- butene 

18. 

1 , 1-Dichloroethylene 

19. 

Methylene  Chloride 

20. 

MethyL  Acetate 

21  . 

2, 2- Dime  thy 1  butane 

22  . 

'‘freon1'  TF 

23. 

Cyclcpon tene 

24  . 

4 -Me thy 1- 2-pen tene 

25. 

2 , 3 - Di me thy l butane 

.0010 

0010 

26. 

Cyc lopentane 

27. 

4- Met by l- 1 -pen tene 

28. 

2-Methy Lpentane 

29. 

L , 1- Dich lor oe thane 

.0044 

.0044 

30. 

3- Me thy lpentane 

31. 

2 -Methyl- 1- pen tene 

32. 

1-Hoxene 

33. 

2-£thy 1- 1-bu tene 

34  . 

Methyl  Ethyl  Ketone 

35. 

n-liexane 

<  .00001 

< .00001 

36. 

CnLorof orm 

.0277 

0277 

37  . 

2- Hexene 

38  . 

Me  thy  lcyclopen  t.ane 

39. 

2 1 4- Dime thy lpentane 

40. 

Te tr ahy dr of ur on 

41  . 

Etnylene  Dichloride 

0002 

< .00001 

.00021 

42. 

Benzene 

<  00001 

< . 00001 

43. 

Cyc lohexane 

44  . 

Carbon  Tetrachloride 

0043 

.0100 

< .00001 

.01431 

45. 

2 , 3-Dinethylpentane 

46. 

Cyc lahexene 

47  . 

3- Met hy  L hexane 
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48  . 

Compound 

l-Heptene 

0°C 

Liquid 

(mg) 

Vapor 

-78°C 

Liquid 

(rag) 

Vapor 

-17  5°C 
Liquid 

(mg) 

Vapor 

(mg) 

Total 

49  . 

2.2. 4- Tr i rre t hy lpent a ne 

50. 

Trichloroethylene 

51  . 

3-Heptene 

<  00001 

.0055 

.00551 

52. 

Heptane* 

53  , 

2, 4, 4-Trimcthy 1- 1-pen tene 

<  .00001 

< . 00001 

54. 

Methylcyclohexane 

<.00001 

< .00001 

55. 

4-Methylcyc Lohexene 

56. 

2,  4,  4-Triraetby  1-2-pentene 

.0003 

<.00001 

.00031 

57. 

2.3,  4-Trimethylpentane 

58. 

Toluene 

.0010 

.00008 

0144 

.01548 

59. 

2( 2, 5- Tr  methyl  hexane 

< .00001 

<.00001 

< . 00002 

60. 

1 -Octene 

<.00001 

< . 00001 

61. 

l-trans-2-Dinethylcyclohexane 

62. 

2, 4-Pentanedione 

63. 

n-Octane 

64  . 

PerchlorOethylene 

.007  2 

.0060 

.0132 

65. 

2-Oc  tene 

66. 

l-cis-2-Dimethylcyclohexane 

67  . 

Ethylcyclohexare 

66 . 

Ethylbenzene 

<.00001 

<.00001 

69. 

p-Xvlene 

70. 

m-Xylene 

.0001 

.00027 

.0121 

.01247 

71. 

o-Xylene 

.0001 

,00024 

.0062 

.006  54 

72. 

2-Hexanol 

73. 

n-Nonane 

.0002 

.0004 

.0026 

.0032 

74. 

I sopropylbenzene 

.0022 

<  .00001 

.00221 

75. 

1,3, 5-Tr ime thy  1 benzene 

.0003 

.0059 

.0062 

76. 

tert-Butylbenzene 

77  . 

Cyclohexanol 

c  00001 

<  .00001 

.0037 

<  00001 

.00373 

78. 

n-Decane 

.0054 

.0008 

.0069 

.0036 

.0022 

.0156 

.034  5 

79. 

sec-Butylbenzene 

60. 

p-Cynene 

81. 

n-Butylbenzene 

82. 

Water 

693.0 

279  3 

109,1 

1081.4 

CO„ 

15.956 

1.965 

251.7 

269.621 

Total  gaa  trapped  at  s.t.p.(cc) 

7.5 

1.7 

146.7 

155.9 

Remarks: 
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TABLE  VII-16 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-29-66 


Date 

Sample  Received  3-31-66 

Date  of  Analysis  3-31-66 

Sample  No,  66-2-3-29- LBA 

Sam 

pie  Set  15 

1 . 

C  (impound 

Met  h.i  nc 

l.°C  ( 
Liquid 

nip) 

\  a  pur 

00046 

-7  S°C 
Liqu id 

<mp!  -17S°C 

Vapor  Liquid 

.00051 

<m«> 

Vapor 

.00007 

Tot  3  1 

00104 

2 . 

kl  h\  1  ore 

3. 

El  linnc 

4  . 

Fh  up.nno 

<  00001 

< .00001 

01335 

.01337 

5. 

V  i  n v l  Chi  nr l oc 

.00892 

. 00892 

6  . 

Butane 

00033 

0  500 

,05033 

7  . 

Ac "t aide h>de 

8  . 

Met  ha no l 

0041 

.0013 

.00057 

.00597 

9. 

"Iroon"  Mk 

10. 

Ethanol 

0087 

.0060 

.0164 

.0270 

.0601 

11 . 

n-Pentmie 

12 

Acetone 

0373 

0515 

.0569 

5776 

7233 

13. 

I soprenc 

14. 

2-Pentene 

1  5 . 

Diethyl  Ether 

16. 

I sopropanol 

0139 

.00032 

0717 

00074  .0236 

. 11026 

17  . 

2-Methyl-2-butene 

18. 

1 ,  1-Dichloroethylrne 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21. 

2r2-Di?ietnyll>utane 

22. 

•'Freon"  TF 

23. 

Cyclopentene 

24. 

4 -Methyl -2-pentene 

25 , 

2 , 3- Dinothy 1 butane 

26. 

Cyclopentane 

27  . 

4 -Me t hy 1-L-pentene 

28, 

2 -Met hy lpentane 

29. 

1, 1-Dichloroethane 

<  00001 

< ,00001 

30. 

3-Methylpentane 

31 . 

2-Methyl-l-pentene 

32. 

3-Hexene 

00012 

<  00001 

. 00012 

33. 

2-Ethy 1-1- butene 

34. 

Methyl  Ethyl  Ketone 

35. 

n-Hexane 

36  . 

Chloroform 

< .00001 

< .00001 

37  , 

2-Hexene 

33. 

Methylcyclopentane 

39. 

2 , 4- Dime thy lpentane 

40. 

Tetrahydr ofuran 

41. 

EthyLene  Dichloride 

<  .00001 

< .00001 

42. 

Benzene 

< .00001 

<  .00001 

< .00002 

43. 

Cyc lohexane 

44  . 

Carbon  Tetrachloride 

45. 

2t 3- Dime thy lpentane 

00  506 

00009 

00049 

.01005 

.01569 

46  . 

Cyc lohexene 

47  . 

3-Methylhejcace 
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-2- 


0°C  (mg)  783C  (mg)  -175°C  (n.g)  (nfi) 

Compound  Li  quid  Vapor  L 1  flu  x  d  Vapor  Liquid  Va  por  Total 


48. 

l-|[epleno 

49  - 

2,2, 4-TVimolhv 1  pentane 

<  00001 

<.00001 

<  00502 

50. 

Trichloroethylene 

51 . 

3-Eleptene 

52. 

Heptane 

00152 

00152 

53. 

2 , 4 .4-Trirethyl-l-pentene 

<.00001 

<05001 

54  . 

Mot  Sly  level  oh.c>.a  ne 

< .00001 

<  0000 l 

< .00002 

55. 

4 -Me  thy  lcyclcuiexenc 

56. 

2,4, 4-Trimet liy  1-2- pent ene 

57  . 

2f 3, 4 -Tri methyl pen tane 

.00016 

.00016 

58  , 

Toluene 

.007  2 

.007  2 

59. 

2,2. 5-Tri methyl hexane 

60. 

l-0c  tene 

61. 

l-trans-2-Dimethy lcyc lohexane 

62. 

2 , 4-Pentanedione 

63. 

n-Oc  ta  nt? 

< .00001 

<  .00001 

64. 

Perchloroe thy lene 

6b. 

2-0c tene 

0235 

.00454 

.0132 

00224 

< .00001 

< .00001 

04916 

65. 

1 -CIS -2- Dune  thy  lcyc  lohexane 

67  « 

Ethy lcyc lohexane 

66. 

Ethylbenzene 

<  00001 

< .00001 

69. 

p->.ylene 

70. 

x.-Xylene 

.00015 

.0130 

,01515 

71. 

o-Xvlene 

.00016 

.00054 

00070 

72. 

2-llexanol 

73. 

n-.Vcnane 

74  , 

Isopropylbenzene 

.00027 

<00001 

00082 

.00109 

75. 

1, 3.  5-Trimet hy lbenzene 

.00008 

< .00001 

.00009 

76. 

tert-Bu  ty 1 benzene 

00180 

00054 

<.00001 

.00085 

00319 

77  . 

Cyclohexanol 

0196 

.00242 

< .00001 

< .00001 

.00083 

< .00001 

0228 

78  . 

n- Decane 

.0103 

.00123 

00085 

.01238 

79. 

sec-Butylbenzene 

60. 

p-CymenG  < 

.00001 

<  0Q001 

81. 

n-Buty lbcnzenc 

<.00001 

<  00001 

62. 

Water 

770.7 

1109.8 

68  9 

1949  4 

C02 

Total  gas  trapped  nt  s.t.p.(cc) 

3.378 

16.0M7 

82  478 

101  943 

1.1 

8  6 

46.0 

55.7 

Remarks:  L'mdcntl f led  Peaks 

591,  liquid,  0°C,  small  integrated  peaks 

371,  gas,  7B°C.  small  integrated  peak,  573.  gas.  -78°C,  small  nomntegra ted  peak 
R^  543.  gas.  543.  liquid.  -?8°C,  small  integrated  peaks,  probably  the  same 
345.  gas.  480,  gas,  572.  gas,  -175°C  email  integrated  peaks 
Rj.  250.  gas,  -175°C  large  integrated  peak 

R.^  544,  gas,  542,  liquid,  -175°C1  noni ntegra ted  peaks,  probably  the  same 

R  56G ,  liquid,  572,  gas.  -175°C,  large  and  small  integrated  peaks  respectively, 
probably  the  same. 
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TABLE  VII-1 7 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-30-66 _ 

Date  Sample  Received  4-1-66  Date  of  Analysis  4-1-66 

Sample  No.  66-2-3-3Q-1AA _  Sample  Set  1 


Compound 

0°c 

Liquid  Vapor 

-78°C 

Liquid 

(j»k) 

Vapor 

-175°C 

Liquid 

(mg) 

Vapor 

(mg) 

Total 

1 . 

Methane 

.00079 

00017 

,0092 

.01016 

2. 

Ethylene 

3. 

E l hane 

4  . 

Propone 

< .00001 

.00066 

.3171 

.31777 

5. 

Vinyl  Chloride 

.  1019 

.  1019 

6. 

Butane 

< .00001 

.0892 

.08921 

7  . 

Acetaldehyde 

8. 

Methanol 

.0039 

.0116 

.01080 

.0164 

.0427 

9. 

"Freon*'  MF 

10. 

Ethanol 

.0185 

,  0267 

0982 

.1434 

n. 

n-Penlane 

12. 

Acetone 

0360 

.0477 

1.0707 

Z.1300 

3.2844 

13. 

1 soprene 

14. 

2-Pentene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

0164 

.00028 

0749 

.00026 

.0524 

.14424 

17. 

2-Methyl -2- but ere 

IB. 

1, i-Dichloroethy lene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2, 2- Dimethyl butane 

22. 

’Troon"  TF 

23. 

Cyclopentcnc 

<  .00001 

< .00001 

24  . 

4 -Met by 1- 2 -pen tone 

25. 

2, 3- Dimethyl butane 

26  . 

Cyc lopen tnne 

27. 

4- Methyl- 1 -pent ene 

28  . 

2 -Me thy  1 pentane 

29 . 

1 , 1-Dichloroethane 

.0101 

.0101 

30. 

3-Me thy Ipent ane 

.0034 

.0034 

31. 

2-Methyl -1-pen t ene 

32. 

1-Hexene 

33. 

2-Ethyl- 1  -‘butene 

34. 

Methyl  Ethyl  Ketone 

35. 

n-Kexa  ne 

36, 

Chlorof  orm 

37. 

2-Hexene 

38. 

He thy Icyc lopen ta  ne 

39. 

2, 1-Dimethy lpentano 

. 00017 

.00017 

40. 

Tetrahy dr of uran 

41  . 

Ethylene  Dicbloride 

.0327 

.0327 

42. 

Benzene 

0284 

.2138 

,2422 

43. 

Cyclohexane 

44. 

Carbon  Tetrachloride 

0081 

.0419 

.7320 

.7820 

45. 

2, 3- Dime thy Ipent ane 

46, 

Cyclohexene 

47  . 

3- Methyl hexane 
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48. 

Compound 

1-IIeptene 

0*0 

Liquid 

(mg) 

Vapor 

-78°C  (mg> 
Liquid  Vapor 

-17  5°C 
Liquid 

(mg) 

Vapor 

Tota  1 

■19  . 

2,2, 4- Tri methyl pentane 

50  , 

Trie nloroe thy lene 

51. 

3-lleptene 

00013 

00013 

52. 

Heptane 

<  00001 

<  00001 

53. 

2(  ‘J,4-TrirtethyL-l  pentene 

54. 

Me thy lcyclohcxane 

.00012 

<  00001 

.00012 

55. 

4-Kctny  lcyclobexene 

56. 

2(  \  4-Trimethy l-2-pentene 

57. 

2,3, 4-Trlmethylpentane 

5a. 

Toluene? 

00004 

,0274 

027  4  4 

59. 

2,2, 5- Tri met hyl hexane 

60. 

1-Oc  tone 

61. 

1- tra ns- 2 -Dime thy  Lc yc lohexane 

00007 

<  00001 

.00007 

62. 

2, 4-Pentnnedione 

63. 

n-Oc tane 

64. 

Pore hi or oet hy lene 

< .ooooi 

< .00001 

<  00002 

65. 

2-Oc tene 

66. 

1 -cis- 2- Dime thy lcyclohexane 

67  . 

Et hy lcyclohexane 

68. 

Ethylbenzene 

69. 

p-Xylene 

70  , 

n-Xyleno 

.00016 

.00013 

0)28 

.01309 

71. 

o-Xylene 

.0001 1 

nooof) 

.0048 

.00  503 

72. 

2-llexanol 

73. 

n-Nonane 

< . 0C001 

<  00001  <.00001 

c.  00003_ 

74. 

1 sopropyl benzene 

.00041 

< .00D01 

00041 

75. 

1,3, 5-Trimethyloenzene 

.00037 

<  00001 

,00037 

76. 

tert-Buty lbenzene 

77  . 

Cyclohexanol 

78. 

n-Dec  ane 

0129 

0013 

.0142 

79. 

5  ec - Bu  t  y 1 benze n  e 

80. 

p-Cymcne 

.00013 

.00013 

81. 

n  -  Bu  ty  1  benz  c  nc 

< .00001 

<  00001 

82. 

Water 

942.5 

1201 .6 

105.2 

2249  .3 

C°2 

0.6953 

1.971 

801  6 

804.2663 

Total  gas  trapped  at  s.t.p.(ec) 

1.3 

1.4 

560  1 

563.8 

Renarks : 


Unidentified 

Peaks 

Rt 

505, 

-175 

1 l quid , 

smn  1 1 

Integra  tea 

pcaK 

Rt 

569, 

-175 

1 lquid , 

small 

integrated 

peak 

Rt 

597, 

-175 

liquid. 

trace 

peak 

Rt 

636. 

-175 

1 lquid. 

Sinai  1 

integrated 

peak 
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TABLE  Vll-18 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  3-31-66 


Da  te 

Sample  Received  4-2-66 

Date 

of  Analysis  4-2- 

-66 

Sample  No.  66-2-3-31 -2S-A 

Sample  Set  20 

Compound 

0°C 

Liquid 

Vapor 

-76°C 

Liquid 

(me)  -175°C 

Vapor  Liquid 

(rng) 

Vapor 

(my) 
Tota  1 

i . 

Methane 

00039 

.00076 

.0042 

.00  535 

2. 

ht hylene 

3. 

Ethane 

A  . 

Propane 

<  OOOG1 

<  00001 

1426 

.1426 

5. 

Vinyl  Chloride 

,0946 

.0946 

6. 

Bu 1  a no 

< .00001 

.00020 

.0693 

.0695 

7  . 

Acctn 1 uehydc 

8. 

Me tha  no] 

.0113 

.0127 

.0083 

.0323 

9. 

"Freon”  MF 

10. 

EthanoL 

0757 

0529 

.0365 

.  1726 

.3377 

11 . 

n -Pentane 

12. 

Acetone 

.0798 

0455 

.7620 

1.8606 

2.7479 

13. 

I sopr ene 

11 . 

2-Pen tene 

15. 

Diethyl  Ether 

ie. 

Isopropanol 

.0169 

.00044 

0773 

<  00001  .0344 

1  .9834 

2.11244 

17. 

2-Methy 1-2-butene 

18. 

1, l-Dichloroethylene 

19. 

Methylene  Chloride 

20. 

Methyl  Aeetate 

21. 

2, 2-Diiriethylbutane 

22. 

"Fi eon"  TF 

23. 

Cyclop entene 

< .00001 

< .00001 

24. 

4-Meihy l -2 -pen  ter e 

25. 

2  , 3- Dime thy lbuta  ne 

26  . 

Cyclopentane 

27  . 

4- Me thy  1- 1-pen tene 

28. 

2-Methylpentane 

29. 

1, 1-Dichloroethane 

.0040 

.0040 

30. 

3- Methyl pentane 

31. 

2-Methy 1- 1-pen tene 

32, 

1 -Hexene 

33. 

2- Ethyl- 1-butene 

34  . 

Methyl  Ethyl  Ketone 

.0049 

<  .00001 

.0049 

35. 

n-Hexane 

36. 

Chloroform 

0506 

.0061 

.0567 

37  . 

2-Hexene 

38. 

Me thy lcyclopen cane 

39. 

2 , 4 -Dime thy Ipen  tare 

40. 

Tetrahydrof uran 

41  . 

Ethylene  Dichloride 

,00  53 

.0185 

<.00001 

.0238 

42. 

Benzene 

.0138 

<  .00001 

.1780 

.1968 

43. 

Cyclohexane 

44. 

Carbon  Tetrachloride 

< .00001 

.0244 

.0244 

45. 

2 , 3-Dimethylpentane 

46. 

Cyclohexene 

47  . 

3-MethyIhexane 
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-2- 


Compound 

0°C 

(mg; 

-7b°C 

(mg) 

-17  5°C 

(mg) 

(mg) 

Liquid 

Vapor 

Liquid 

Vapor 

Liquid 

Vapor 

Total 

48. 

1-Heptene 

49. 

2, 2  ,  4 -Tri methyl pentane 

50. 

Trichloroethy lene 

.1660 

.1660 

51  . 

3-Heptene 

< .00001 

<.00001 

52  . 

Heptane 

< . 00001 

< .00001 

<  .00001 

< .00003 

53. 

2,4, 4~Tr Lme thy 1- 1-pen tene 

54. 

Methyl eye lohexane 

<.00001 

< .00001 

55. 

4 -Me thy leyc lo hexene 

56. 

2, 4,  4-Trimetliyl-2-pentene 

.00018 

<  .00001 

.00018 

57  . 

2,3, 4-Tr ime thy 1  pentane 

58. 

Toluene 

.0020 

< .0QOQ1 

.00009 

.  0443 

.0464 

59. 

2,2, 5-Trimethylhexane 

60. 

1-Octene 

< .00001 

< .00001 

61. 

1- trans-2-Dlmethy 1 eye lohexane 

.00040 

. 00012 

.00052 

62 . 

2, 4-Pentanedione 

63. 

n-Oc tane 

64. 

Perc  hi or oe thy lene 

< . 00001 

< .00001 

65. 

2-Octene 

66, 

1 -c is -2-Dime thy Icy c lohexane 

67. 

Ethylcyclohexane 

68. 

Ethylbenzene 

<.00001 

< .ooooi 

69. 

p-Xy  lene 

70. 

m-Xylene 

<.00001 

.0004 

.0062 

.0040 

.0106 

71. 

o-Xylenc 

.0015 

.0010 

.0008B 

.0128 

.01618 

72. 

2-Hexanol 

73. 

n-Nonane 

.00024 

.00024 

74. 

Isopropylbenzene 

0180 

.0009 

.0014 

.0203 

75. 

1,3, 5-Trimethy Ibenzene 

76, 

ter t- Butyl benzene 

.0033 

.0033 

77  . 

Cyclohexanol 

78. 

n-Decane 

79. 

sec -Butyl  benzene 

80. 

p-Cymene 

.0233 

.0052 

.028  5 

81. 

n-Buty lbenzene 

<  .00001 

.0048 

.0012 

.0060 

82. 

Water 

1490.4 

1266.6 

87  .2 

2844 .2 

c°2 

10  001 

199  96 

731 .97 

941.931 

Total  gas  trapped  at  s.t.p, (co) 

0.  5 

118.3 

562.1 

680.9 

Remarks : 


Unidentified  Peaks 


R{  493, 
Rt  505, 
Rt  542, 

Rt  4"4- 
Rt  50  5, 

Rt  559, 

Rt  577 • 
Rf  606. 


-78  gas,  trace  peak 

-78  liquid,  and  R^.  509,  -78  gas  are  probably  same. 

-78  liquid,  large  integrated  peas 

-175  liquid,  small  integrated  peak 

-175  gas,  small  integrated  peatt 

-175  liquid,  trace  peak 

-175  liquid,  trace  peak 

-175  gas,  small  integrated  peak 
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TABLE  VII-19 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taaea  -1-  1  66 _ _ 

Date  Sample  Received  4-3-66 _  Date  of  Analysis  4-3-66 


Sam 

pie  No.  66-2-4-1-2AA 

Sample  Set 

31 

0°C 

(«.h0 

-7B°C  (mR> 

-17S°C 

(mfi) 

Compound 

Liquid 

V  ,n  p  or 

Liquio  Vapor 

L  x  qu l d 

Vapor 

Tot  a  1 

1 . 

Methane 

. 00019 

.00022 

.00023 

.00064 

2. 

M hy 1  cue 

3. 

Ethane 

A  . 

Pi  op  ant* 

<  00001 

<  00001 

.06  52 

.0652 

5, 

Vinyl  Chloride 

.  0320 

0320 

6  . 

Rut  nnr> 

0335 

0335 

7  . 

nC  C  t  >1 1  UL?  1 1 Y  d  L* 

8. 

Methanol 

0069 

0035 

0069 

0173 

9  . 

"Freon r’  HF 

10. 

Ethanol 

1556 

0882 

0368 

0108 

2914 

11 . 

n-Pontane 

12. 

Ace  l  otic 

0382 

0122 

2264 

50  53 

0854 

867  5 

13. 

1  soprctic 

14  . 

2-Pcntenc 

15. 

Diethyl  Ether 

16. 

I sopr opnnol 

.0110 

0004 

2264  00044 

0229 

1224 

.38354 

17  . 

2-Met  liyl-2-Uuienc 

is. 

1,  1-Dixhloroetnylene 

19. 

Methylene  Chloride 

20  . 

Methyl  AcetnLc 

21  . 

2  f  2  -  D  i  me  t  hy  I  but  a  n  c 

22  . 

"Ei  eon'  TF 

23. 

Cyc 1 open tone 

<  00001 

< ,00001 

24  . 

4- Me thy  1-2- pent enc 

25. 

2, 3- Dimethyl  butane 

26. 

Cyc 1 opentane 

27. 

*1-  Met  hy  1  -1-pentene 

2B  . 

2-Mettiy  1  pentane 

29. 

1  ,  1-Dichloroelhatie 

.0089 

.0089 

30. 

3-Methy lpentane 

31  . 

2-Methyl -1-pentene 

32. 

1-Hexene 

33. 

2- Ethj 1-1- butene 

34  . 

Methyl  EthyL  lsetone 

35 . 

n-Hexane 

36  . 

Chloroform 

< .00051 

< .00001 

< .00002 

37. 

2-Hexene 

38. 

Methylcyc lopen ta  re 

39, 

2 , 4 -Dimethyl pentane 

40. 

Tctr a hydrofur an 

41  . 

Ethylene  Diehloride 

42. 

Benzene 

0013 

0013 

43. 

Cyc  Lohexane 

44  . 

Carbon  Tetrachloride 

<  00001 

< .00001 

<  00001 

<  .00003 

45, 

2, 3-Dimethylpen tane 

46. 

Cyclohexene 

00  59 

.0059 

47  . 

3-Hethylhexane 
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-2- 


Compound 

0°C 

Liquid 

(mg) 

Vapor 

-76°C 

Liquid 

(mg) 

Vapor 

-37  5°C 
Liquid 

(mg) 

Vapor 

(ng) 

Total 

48. 

1-Heptcne 

49. 

2,2, 4-Tr imethylpentane 

so . 

Trich loro ethylene 

<  .00001 

<  .00001 

51  , 

3-Heptone 

52  , 

Heptane 

<  00001 

< .00001 

S3. 

2,4, 4-Tr  lroethy  l-l-pentene 

54  . 

He  t  hy  lcyc  1  ohex  a  n  e 

000  u 

.00011 

55. 

4-Metliylcyclohexene 

00011 

.00011 

5G. 

2,  ,  4-Trime thyl-2-pentejie 

57  . 

2,3,  4-Tr lmethylpentane 

<■00001 

< . 00001 

< .00002 

58. 

Toluene 

<  ,00001 

0028 

.0028 

59. 

2,2, 5-Tnmet  hylhexane 

60  . 

1-Octene 

< .00001 

<.00001 

61. 

l^trars-2-Dlrietliylcyc  lohexane 

62. 

2, 4-PentanedLone 

63. 

n-Octane 

< .00001 

<.00001 

64  . 

Perch loroethylene 

.00068 

00068 

65. 

2-Oetene 

66. 

1-ci 9- 2-Dinethy lcyc lohexane 

67  . 

E thy lcyc lohexane 

68. 

Ethylbenzene 

69. 

p-Xylenc 

70. 

nt-Xylene 

< .00001 

.00033 

.00053 

.0012 

.00204 

71. 

o-Xy lene 

00046 

00064 

00130 

72. 

2-Hexanol 

73. 

n-Nonane 

74. 

Isopropylbenzene 

.0114 

00037 

.0292 

. 00030 

.0015 

< .00001 

.04277 

75. 

1, 3, S-Trimethylbenzene 

.004  2 

.0042 

76. 

ter t-Buty 1 benzene 

.0071 

.0611 

.0682 

77. 

Cyelohexnnol 

78. 

n-Decane 

.0200 

.1031 

.  1231 

79. 

eec-Butylbenzere 

.0921 

.0103 

.  1024 

80. 

p-Cymene 

81. 

n -Butyl benzene 

<  .00001 

<-00001 

82. 

Water 

626.1 

1010.8 

115.1 

1952.0 

C02 

7  ,706 

3.007 

74  41 

85.123 

Total  gas  trapped  at  &.t.p,(cc) 

0  5 

29.0 

48.76 

78  26 

Rertarks : 
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TABLE  VI 1-20 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  4-2-66 _ 

Date  Sample  Received  4-4-66 _  Date  of  Analysis  4-4-66 


Sample  Ko,  66-2-4-2-1 BA 


Compound 

1 .  Methane 

2.  Etnylene 

3.  Ethane 

4 .  Propane 

5.  Vinyl  Chloride 

6 .  Butane 

7.  Acetaldehyde 
6,  Methanol 

9.  "Freon1*  MF 

10.  Ethanol 

11.  n-Pentane 

12.  Acetone 

13.  Isoprene 

14.  2-Pcntene 

15.  Diethyl  Ether 

16.  Isopropanol 

17.  2-Methyl-2-butene 

18 .  1 , l-Dxchloroetny lene 

19.  Methylene  Chloride 

20.  Methyl  Acetate 

21.  2. 2-Dinethyl butane 

22.  "Freon"  TF 

23.  Cyclopentene 

24.  4-Methyl-2-pcntene 

25.  2 , 3-Dimethy lbutane 

26.  Cyclopentane 

27.  4-Methyl-l-pentene 

28.  2-Methy Ipentane 

29.  1 , 1-Dichloroethane 

30.  3-Me thylpentane 

31.  2-Methyl - 1-pentene 

32.  1-Hexene 

33.  2-Ethyl- 1-butenc 

34.  Methyl  Ethyl  Ketone 

35.  n-riexane 

36.  Chloroform 

37.  2-Hexene 

38.  Methy lcyclopen tane 

39.  2 , 4-Dime  thy Ipentane 

40.  Tetrahydrof uran 

41.  Ethylene  Bichloride 

42.  Benzene 

43.  Cyclohexane 

44.  Carbon  Tetrachlor iae 

45.  2  f  3-Dim.etny Ipentane 

46.  Cyclohexene 

47.  3-Methylhexane 


Sample  Set  22 


0°C  (mgi 
Liquid  Vapor 


-78  °C 
Liquid 


(i»E> 

■v.aPpi: 


- 1 7  5°C 
Liquid 


(mq) 

Vapor 


(mg) 

Tot  a  1 


J3033  _  0049 _ .00052  .00872 


<  00001 

00081 

.06160 

.06241 

01329 

.01329 

<  00001 

00100 

.01043 

01143 

.0084 

0113 

0033 

.0230 

0096 

.0386 

0061 

.0194 

.0737 

.0464 

1294 

3916 

.18B1 

.7555 

0136  .0002  .0544  .00014  .0135  .08184 


07471  . 07471 


.  00044  _  .00044 


0528 

0116 

0044 

< .00001 

.0024 

.  00  24 

<  00001 

< .00001 

.00399  00399 


■  00530  _  ■:  .00001  _  .00530 


<  .00301 

< .00001 

00002 

.00002 
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-2- 


Cotnpound 


0  C  (mE> 
Liqui  d  V; 


-78  °C 
Liquid 


(mg) 

Vapor 


-17  5°C  (me) 
Lqqui d  Vapor 


48  . 

1-Hep lene 

49  . 

2 , 2. 4 -TV  line  thy  l  pentane 

50  . 

Trichloroethylene 

51. 

3-llepi  ene 

<  00001 

52. 

Heptane 

<  00001 

< .00001 

53. 

2,4, 4-Ti  nictr.y  1-1 -pen  tene 

54. 

Methy  lcyclolicxano 

55. 

4 - Me t  hy lcyc lohexene 

56. 

2, 4, 4-TYimethy 1-2-pcntene 

< . 00001 

57  . 

2t3, 4-Tr imethylpentane 

< .00001 

< .ooool 

58. 

Toluene 

.00085 

< .00001 

.0078 

59. 

2,2, 5- Trimethyl hexane 

so. 

1-Octenc 

61 , 

1- trans-2- Dimethyl cyclohexane 

< .00001 

<  00001 

62  . 

2, 4-Pen tanedione 

63. 

n-Octane 

64. 

Perchloroothylene 

.001  5S 

65. 

2-Oc tene 

66. 

l-cis-2-DiaiethylcycloheKane 

67. 

Etliyicvclohexane 

68. 

Ethy Ibenzene 

G9 . 

p-Xy lene 

70. 

m-Xylcno 

0015 

.001!) 

00012 

.0015 

71. 

o-X vlene 

0028 

.00702 

0020 

72. 

2-Hexanol 

73. 

n-Konane 

<.00001 

00092 

74. 

Isopropylbenzene  < 

,00001 

00109 

< .00001 

75. 

1,3, 5-Trimethyl benzene 

<  00001 

.00016 

76. 

ter t-Bjty 1  benzene 

00  53 

.00334 

.00307 

. 00644 

77  . 

Cyclohexanol 

.02032 

.00202 

<.00001 

.00680 

<  00001 

< .00001 

78. 

n-Decane 

79, 

sec-Buty lbenzene 

.0175 

.00488 

01136 

80. 

p-Cynene 

<  00001 

81  . 

n-Butylbenzene 

82  . 

Water 

1234.5 

1147.8 

87.5 

CO„ 

5.669 

205.6 

253.7 

Total  gas  trapped  at  s.t.p.(cc) 

1 . 1 

120  0 

133.1 

Remarks : 


Uni  dentil*  led  Peaks’ 

504.  -76  gas,  small  integrated  peak 
539,  -76  gos.  small  integrated  peak 
R^  543,  -76  liquid,  snail  integrated  peak 


Rt 

250, 

-175 

gas.  trace 

peak 

Rt 

491, 

-175 

liquid  and 

Rt 

493. 

-17  5 

gas,  snail 

integrated 

peaks , 

Rt 

542, 

-17  5 

liquid  and 

Rt 

543. 

-175 

gas,  small 

integrated 

peaks , 

Rt 

595, 

-175 

liquid,  large 

integrated 

peak 

probaoly  same 
probably  same 


(me) 

Total 


<  .00001 
< . 00002 


< .00001 
< .00002 
.00665 


< .00002 


00158 


,00502 

.01272 


00092 

00109 

0001G 

.01815 

02914 


03379 
< ,00001 


2408 .8 
464  969 
254  2 
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TABLE  VI 1-21 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 

Date  Sample  Taken  4-3-66 _ 


Da  te 

Sample  Received  4-5-66 

Da  te 

of  Analysis  4-5- 

■66 

Sample  No.  66-2-4-3-1AA 

Sample  Set  28 

Compound 

o°c 

Liquid 

(mg) 

Va  por 

-78°C 
Li  qui  d 

(mg)  -17  5°C 

Vapor  Liquid 

(ng) 

Vapor 

(mg) 
Tota  1 

i . 

Methane 

00051 

.  00079 

00079 

.00209 

2. 

Et  h> 1 ene 

3. 

Ethane 

4  . 

Propane 

<  .  0030 1 

< .00001 

.0435 

.0435 

5. 

Vinyl  Chloride 

.0240 

0240 

6. 

Butane 

00061 

<  .00001 

.0207 

.02131 

7  , 

Ace (a  1 dehyde 

B  . 

Me  t  ha nol 

.0132 

0020 

.000-11 

.01641 

9. 

"Freon11  MF 

10, 

Ethanol 

.037  5 

.0133 

.0104 

.0  548 

1160 

11 . 

h-Pentane 

12. 

Acetone 

.0701 

0182 

0852  .4144 

.2490 

.8369 

13. 

I soprene 

14  . 

2-Pentene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

0182 

0109 

.0120 

1960 

.2371 

17  . 

2 -Met ny 1-2- but ene 

18. 

1 , 1-Dichloroethylene 

19  . 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2 , 2-Dime  thy l butane 

22. 

■‘Freon'"  TF 

< .00001 

< .00001 

23. 

Cyclopentenc 

24. 

4 - Me thy  L -2 -pent ene 

25. 

2 , 3- Dimethyl  butane 

26. 

Cyclopentane 

27. 

4 -Methyl- 1-pen  tene 

28. 

2-Methylpentane 

29. 

1 , 1- Die h 1 or oe thane 

.00  51 

< . 00001 

.0051 

30 , 

3- Methyl pentane 

31 . 

2- Met hy 1-1 -pen tene 

32. 

1-Hexene 

33. 

2- Etby 1-1-butene 

34. 

Methyl  Ethyl  Ketone 

35. 

n-Hcxane 

36. 

Chlor oform 

<  0000 L 

< .00001 

< .00002 

37  . 

2-Hexene 

38. 

Me thy Icy c lopentane 

0025 

0025 

39. 

2f 4-Di roe thy lpentane 

40  . 

Tetrahydrof uran 

41  . 

Ethylene  Dichloride 

.0027 

.0027 

42. 

Benzene 

43. 

Cyclohexane 

44. 

Carbon  Tetrachloride 

.0025 

0025 

45. 

2, 3-Dimethy lpentane 

46. 

Cyclohexene 

.00056 

<  .00001 

<  00001 

.  00056 

47  . 

3-Methyl  hexane 
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0°C 

(ng) 

-76°C 

(ng) 

- 1 7  5°C 

(rig) 

Conpcund 

Liquid 

Vapor 

Liquid 

Vapor 

Liquid 

Vapor 

48  , 

l-Heptene 

<  00001 

49. 

2 , 2 ,  4 - Trine thy 1  pentane 

50. 

Trichloroethy lene 

51  . 

3-Heptene 

< .00001 

52. 

Heptane 

<.00001 

53. 

2 , 4 ,4-Trinet byl- lpentene 

<.00001 

54  . 

Methylcyclohexane 

< .000C1 

55. 

4 -Met by 1 cyclohexene 

<  .00001 

56. 

2,  4r  4-Trx methyl - 2- pen tene 

57  . 

2 , 3, 4-Triir.ethy  lpentane 

58. 

Toluene 

<  00001 

.0792 

59. 

2,2, 5-Tritnethylhexane 

60. 

1 -0c tenc 

61. 

l-trans-2-Dimethylcyclohexane 

62. 

2,4-Pentanedione 

63. 

n-Oc  t ane 

64  . 

Per chloroe thy lene 

65. 

2-Octene 

66. 

l-cis-2-Dimethylcyclohexane 

67  . 

Ethylcyclohcxane 

.0056 

68. 

Ethylbenzene 

<  00001 

<•  .00001 

< . 00001 

69. 

p-Xylene 

70. 

m-Xylene 

.00032 

<  00001 

0060 

71. 

o-Xvlene 

< . 0C0O1 

< .00001 

<  ooooi 

■  0022 

72. 

2-Hexanol 

73. 

n-Nonane 

74. 

I sopropy 1  benzene 

<  .00001 

0002 

.00055 

<  00001 

75. 

1,3,  5-Trime thy  lber.zene 

.0025 

. 00077 

<  00001 

76. 

ter t -Butyl benzene 

< .00001 

< .00001 

77  . 

Cyclohexsnol 

< .00001 

78  „ 

n-Decane 

79. 

sec-Buty l benzene 

.00  58 

80. 

p-Cyirene 

81. 

n-Bu  ty  lbenzerjo 

62. 

Wa  ter 

1S13.1 

318 .7 

124 . 4 

co2 

315.7 

127  8 

1014.5 

Total  gas  trapped  at  s.t.p.(cc) 

180.6 

121.0 

576  4 

Hemarks: 


Unidentified  Peaks' 

R,  372,  0  fas,  trace  peak 


R,  374,  -76  gas,  large  integrated  peak 
R,  501,  -175  gas,  trace  peak 

-L75  liquid,  trace  peak 
-175  liquid,  large  Integrated  peak 


R,  506 
Rt  568 


(mg) 

Total 

<.00001 


<  00301 
< , 00001 
<■00001 
< ,00001 
< .00001 


.0792 


00  5S 
< .00003 

,00632 

0022 


00075 
■00327 
< .00002 
< .00001 


.0056 


2056,2 
1458.0 
878  0 
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TABLE  VII-22 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  4-4-66 


Date 

Sample  Received  4-6-66 

Date 

of  Analysis  4-6 

-66 

Sample  No.  66-2-4-4-2BA 

S  amp 1 e  Set 

10 

Compound 

0°C  (nig) 

Liquid  Vapor 

-78°C 

Liquid 

(mg) 

Vapor 

-17  5°C 
Liquid 

(mg) 

Vapor 

(mg) 

Total 

1  . 

Methane 

00048 

00025 

. 00042 

00115 

2, 

Et  hyl one 

3. 

Ethane 

4. 

Propane 

<  00001 

<  .00001 

.0652 

.0652 

5. 

Vinyl  Chloride 

<  00001 

<.00001 

6. 

Butane 

<  00001 

0013 

< .00001 

.00132 

7  . 

Aceta  Ldehy de 

8. 

Nethanol 

.0036 

.00  51 

007  5 

.0162 

9. 

'Treon'*  MF 

10. 

Ethanol 

0316 

0342 

.0108 

0766 

11. 

n-Pentane 

12. 

Acetone 

0257 

0547 

.1776 

.  1470 

40  50 

13. 

Isoprene 

14. 

2-Pentene 

13. 

Diethyl  Ether 

16  . 

Isopropanol 

0036 

.0364 

0060 

.0028 

0488 

17  , 

2- Me thy 1-2 -butene 

18. 

1, 1-Dichloroethylene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21. 

2. 2-Dimethylbutane 

22. 

"Freon"  TF 

23. 

Cyclopentene 

24. 

4 - Me t hy 1 -2-pentene 

<  0D001 

<  00001 

25. 

2, 3-Dimethylbutane 

26  . 

Cyclopen tane 

27  . 

4 -Me thy  1-1 -per tene 

28. 

2-Methylpentare 

29. 

1 , 1 -Diehl or oe thane 

€0035 

00035 

30. 

3-Nethyl  pen  tame 

31. 

2- Ne thy 1 -1-pen tens 

32. 

1-Hexene 

33. 

2-Ethyl- 1-butene 

34. 

Hethyl  Ethyl  Ketone 

<  .00001 

c .00001 

35. 

n-Hexane 

36. 

Chloroform 

.0930 

.0930 

37  . 

2-Hexene 

38. 

Methylcyclopentane 

39. 

2r 4-Dinethylpentane 

40. 

Tetra hydrofur an 

41. 

Ethylene  Dichloride 

42. 

Benzene 

43. 

Cyclohexane 

<  00001 

0002 

0003 

00051 

44. 

Carbon  Tetrachloride 

45. 

2 t 3- Dime thy lpentane 

46. 

Cyc lohexene 

47  . 

3-Methy lhexane 
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o°c 

(mg) 

-78°C 

(mg) 

-17  5°C 

(teg) 

(mg) 

Compound  Liquid 

Vapor 

Liquid 

Vapor 

Liquid 

Vapor 

Total 

46. 

l-Heptene 

.0014 

.0014 

43  . 

2 , 2, 4-Trimethy lpentane 

50  a 

Trichloroethylene 

51 . 

3-Heptene 

52. 

Heptane 

53. 

2,4, 4-Tr l me  thy 1-1-pentene 

.4782 

4782 

54  . 

Me thy lcyclohexane 

55, 

4 -Me thy lcyc Lohexene 

00009 

,00009 

56. 

2, 4, 4-TYiraethy 1-2-pentene 

< .00001 

<.00001 

57  . 

2,3, 4-IYimethylpentane 

58. 

Toluene 

.0344 

0344 

59. 

2 . 2. 5- Trimethyl hexane 

60. 

1-Octene 

61. 

1- tra ns -2 -Dime thy lcyc lohexane 

62. 

2. 4-Pontanedione 

63. 

n-Oc tane 

64  . 

Perchloroethylene 

65. 

2-0c tene 

66. 

l-cis-2-Dime thy lcyc lohexane 

67. 

Ethylcyclohexane 

68. 

Ethylbenzene 

69. 

p-Xylene 

70. 

m-Xy lene 

<00001 

.00109 

00)09 

71  . 

o-Xy lene 

<.00001 

.00076 

00076 

72, 

2-Kexanol 

73. 

n-Nonane 

74, 

Isopropylbenzene 

<.00001 

< .00001 

< ,00002 

75. 

1 , 3, 5-Trlmethy lbenzene 

76. 

ter t ~Bu ty 1 benzene 

77  . 

Cyclohexanol 

78. 

n-Decane 

79a 

sec -Butyl benzene 

80. 

p-Cymene 

81. 

n-Buty lbenzene 

82. 

Vater  899  7 

1310.2 

84  3 

2294  2 

C02 

Total  gas  trapped  at  s.t.p.(cc) 

36,694 

2  0886 

442.24 

481  0226 

19.5 

4  .7 

279.2 

303  4 

Reraarks:  Unidentified  Peake- 

Rt  163.  -175  liquid,  small  integrated  peak 
541,  -175  liquid,  small  integrated  peak 
Rt  596,  -175  liquid,  small  integrated  peak 
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TABLE  Vll-23 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  4-5-66 


Date 

Sample  Received  4-7-66 

Date 

of  Analysis  4-7 

-66 

Sample  No.  66  2-4-5-2AA 

5ample  Set  35 

Compound 

o°c 

Liquid 

(mg) 

Vapor 

-78°C 

Liquid 

(mg)  -17S°C 

Vapor  Liquid 

(mg) 

Vapor 

(mg) 

Total 

i. 

Met  hane 

00022 

.  00021 

00003 

00046 

2. 

Etliy  lere 

3. 

Ethane 

4  . 

I>rapane 

<  00001 

<  00001 

00315 

.00317 

s. 

Vinyl  Chloride 

<  00001 

<00001 

6  . 

Butane 

00005 

00003 

<  00001 

.00008 

7  . 

Aceta Idehyde 

8. 

Methanol 

0024 

.0197 

0063 

.  0284 

9. 

"Freon'’  MF 

10. 

Ethanol 

0061 

0697 

.0135 

.0893 

11 . 

n-Pentane 

12. 

Acetone 

0252 

0522 

.  1416 

.0308 

2498 

13. 

I&oprene 

* 

14. 

2-Pentene 

15. 

Diethyl  Ether 

16  . 

Isopropanol 

036  5 

.0061 

.00114 

.04374 

17  . 

2-Methy 1-2- butene 

18. 

1 , 1-Dichloroethylene 

19. 

Methylene  Chloride 

20, 

Methyl  Acetate 

21. 

2 , 2-Di methy Ibutane 

22. 

"freon'-  TF 

23. 

Cyclopentene 

< ,00001 

<  00001 

24, 

4-Methyl -2-pentene 

25. 

2, 3-Di/aeth.y  Ibutane 

26. 

Cyc  Lopent ane 

27  . 

4- Methyl -1-pen tene 

28. 

2-Methy lpent a ne 

29, 

1 , l-Dichloroethane 

<.00001 

<  00001 

30. 

3-Kethylpentane 

31. 

2 -Me thy 1-1 -pen tene 

32, 

1-Hexene 

33. 

2- Ethy 1- 1 -butene 

34. 

Methyl  Ethyl  Ketone 

35. 

n- Hexane 

36. 

Chloroform 

.0044 

.0044 

37. 

2-Hexene 

38. 

Me  thylcyclopen tane 

39. 

2  t  4-I>l methy  1  pentane 

40. 

Tetrahydr of uran 

41  . 

Ethylene  Dichlorlde 

42. 

Benzene 

<  .00001 

<  00001 

.00033 

.00033 

43. 

Cyclohexa  ne 

44. 

Carbon  Tetrachloride 

.  297  8 

.2978 

45. 

2, 3-Dirrethylpentane 

46  . 

Cyclohexene 

47. 

3-Methylhexane 
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48  . 

Compound 

1-deptene 

0°C 

Liquid 

(mg) 

Vapor 

-76°C 

Liquid 

(mg) 

Vapor 

-175°C  (mg) 
Liquid  Vapor 

(mg) 

Total 

49, 

2  # 2, 4-Triraethy lpentane 

50. 

Trichloroethylene 

51. 

3-Heptene 

52. 

Heptane 

53. 

2t 4 , 4 -Tr l methyl-1 -pentene 

54. 

Mothylcyc lohexane 

c. 00001 

< .00001 

55. 

4-Methylcyclohexene 

.00367 

00367 

56. 

2,4 , 4-Tri mot hy 1-2-pen tene 

57. 

2,3, 4-Trlme thy lpentane 

00026 

.00026 

58. 

Toluene 

< .00001 

<.00001 

59. 

2, 2 } 5-Tr  Line  thy  1  hexane 

60. 

l-Octene 

61. 

l-trans-2-Dimethylcyc lohexane 

62  . 

2  t  4-Pentanedione 

63. 

r-Octane 

64. 

Perehloroethylene 

65. 

2-0ctene 

.0432 

0432 

66. 

l-cls-2-Dlmethylcyc lohexane 

67. 

Ethylcye lohexane 

68. 

Ethylbenzene 

« .00001 

<  00001 

< .00002 

69. 

p-Xylene 

70. 

m-Xylene 

<.00001  .00014 

00014 

71. 

O-Xylene 

< .00001 

<  00001 

72. 

2-Hexatiol 

73. 

n-JV'onane 

74  . 

Isopropylbenzene 

.00964 

.00188 

.01152 

75. 

1 , 3 , 5-Tri methyl benzene 

76. 

tert-Butyl benzene 

77  , 

Cyclohexanol 

78  . 

n~Decane 

79, 

sec-Buty 1 benzene 

80. 

p-Cyrnene 

81. 

n-Butyl benzene 

82. 

Vater 

543.0 

1378  7 

87.5 

2009  .  Z 

co2 

2  333 

6.352 

172  94 

181  .625 

Total  gas  trapped  at  s.t.p.Ccc) 

1.0 

5  7 

104  5 

111  2 

RemarXs: 
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TABLE  Vll-24 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 

Date  Sample  Taken  4-6  66 _ 


Date 

Sanplr  Received  4  8-66 

Date 

of  Analysis  4-8 

-66 

Sample  ls*o.  66-2-4-6-1BA 

Sample  Set  18 

Compound 

0°C  (fill!) 

Liquid  Vapor 

-78°C 

Liquid 

(mR)  -17  5°C 

Vapor  Liquid 

(siK) 

Vapor 

Total 

1  . 

Met ha  ne 

00034 

00034 

2. 

Ethy lone 

3  . 

Ethane 

4  . 

Propane* 

<  00001 

0015 

.00078 

00228 

5. 

Vinyl  Chloride 

0393 

0393 

6  . 

Butane 

<  00001 

<  00001 

7  . 

Acetaluehyde 

8  . 

Methanol 

00003 

0037 

0040 

00778 

9. 

rFreon‘  MF 

10. 

Ethanol 

0195 

.0229 

.0092 

0516 

ii. 

n-Pentane 

12. 

Acetone 

0298 

0655 

1570 

.1395 

3918 

13. 

1 soprene 

14  , 

2 -Pen tene 

15. 

Diethyl  Ether 

16. 

Isopropanol 

00089 

0316 

<.00001  .0057 

03820 

17  . 

2- Methyl -2-butene 

18. 

1 , l-Dichloroethy lene 

<  .00001 

<  00001 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21. 

2, 2-Dune tliyl butane 

22  . 

"Freon"  IT 

23. 

Cyc lopentene 

24  . 

4-Methyl- 2-pen tene 

.00035 

00035 

25. 

2 1  3-Dme thy  1  butane 

26. 

Cyclopentane 

27  . 

4 -Me thy  1- 1-pen tene 

28. 

2- Me  t  liy  1  pent  a  ne 

29. 

1 , l-Dichloroethane 

< .00001 

<  00001 

30. 

3- Met hy Ipentane 

< .00001 

<  00001 

31. 

2- Me thy 1-1 -pen tene 

32. 

1-Hexene 

33. 

2- Et hy 1- 1-butene 

34. 

Methyl  Ethyl  Ketone 

35. 

n-Hexane 

36. 

Chlorof  orm 

.0108 

0108 

37  . 

2-Hexene 

38  . 

Me thy Icyc lopen tane 

39. 

2, 4 -Dime thy Ipentane 

40. 

Tetra hydrofur an 

41  . 

Ethylene  Dichloride 

42. 

Benzene 

<  00001 

< .00001 

43. 

Cyclohexane 

44  . 

Carbon  Tetrachloride 

.0014 

.0014 

45. 

2 , 3-Diraethy Ipentane 

46  . 

Cyc lohexene 

<  00001 

<  OOOOi 

47  . 

3-Methyl hexane 
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48. 

49. 

50. 

51. 

52. 
53  . 

54. 

55. 

56. 
57  . 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66. 
67. 
63. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 
77  . 

78. 

79. 

80. 
81. 
82. 


Compound 
1-Hep cene 

2. 2. 4- TVimethylpentane 
Trichloroethylene 

3- Heptene 

Heptane  _  _  _  <.00001 

2. 4 . 4- Trimethyl-l-pentene  _  _  _  _  _  _ 

Methylcyclohoxane 

4- Kethylcyelohexene  _  _  _  <  00001 

2. 4. 4- Trimetnyl-2-pentene  _  _  _  _ 

2 , 3,  4-Tr ne thylpen tane  _  _  _  _  _ 

Toluene  _  _  _  <  00001  _  _ 

2 . 2. 5- Trimethy Ihexane  _  _  _______  „ _  _  _ 

1-Octene  _  _  _  _  _ 

1- trans-2-Dimethylcyclohexane  _____  _ _ _  _  _  _ 

2, 4-Pentanedione  _  _  _  _  _  _ 

n-Octane  _ _  _  _  _ 

Perchloroethylene  _  _  _  _  ______  _ 

2- Octene  _  _  _  _  __  _  _ 

1- cis-2-Dimethylcyclohexane  _  _  _  _  _  _ 

Ethylcyclohexane  _  _  _  _  _____ 

Ethylbenzene  _  _ __  <  00001  _  <  .00001  <  00001 

p-Xylene  _  _  _  _  _ 

m-Xylene  _  _  _  _  _  _ 

o-Xylene  _  _  <  OCOOl  <  ,00001  <  00001  <  00001 

2- Hexanol  _  _  _  _ _ _ 

n-Nonane  _  _  _ 

Isopropylbenzene  _  _  _  ______  _  _ 

1. 3. 5- Trlraethylbenzene  _  _  _  _  _  _ 

tert-Butylbenzene  _  _  _  _  _ 

Cyclohexanol  _ _ _ _  _  _  _ 

n-Decane  _  _  _  _  _ 

sec-Butylbenzene  _  _  _  _  _  _ 

p-Cymene  _  _  _ 

n-Butylbenzene  _ _  _____  _  _  _ 

Water  914.6  1134,5  59.2 

CO,  127.35  3  208  721.46 

Total  gas  trapped  at  s.t.p.(cc)  111  3  3 . 4  466 . 4 


0°C  (mg) 


Liquid 


V  a  p  or 


-78  C  (mg) 
Liquid  Vapor 


-175UC  (ng) 
Liquid  Vapor 


(ng) 

Total 


<.00001 


<  00001 


<  00001 


<  00003 


< .00004 


2108,3 
857  018 
601.1 


Remarks : 


Unidentified  Peaks 

Rt  214,  -175  liquid,  trace  peak 
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TABLE  VI I -25 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 

Date  Sample  Taken  4-7-66 _  _ 


Da  te 

SampLe  Received  4-9-66 

Da  te 

oi  Ana  J y b 1 6  4-9 

-66 

Sample  No.  66-2-4-7-1AA 

Sample  Set  H 

Compound 

0°C 

Liquid 

<mii) 

Vapor 

-78°C 

Liquid 

(mK)  -175°C 

V.ipor  Liquid 

(mg) 

Vapor 

<&ig) 
Tota  1 

i 

Methane 

00015 

00039 

0  578 

05833 

2. 

fet  hv  Lrne 

3. 

Ethane 

4. 

Propane 

<  00001 

<  00001 

0664 

0664 

5. 

V  l  n  >  1  Chi  or  i  ae 

00202 

.00202 

6. 

Butane 

.00001 

00008 

<  .00001 

00009 

7  . 

Acetaldehyde 

8. 

Methanol 

0093 

0043 

0023 

0159 

9  . 

“Freon '  MF 

10. 

Ethanol 

0296 

0524 

0213 

1504 

2537 

n . 

n-Pen  tane 

12. 

Acetone 

0080 

0437 

1453 

8552 

1  .0522 

13  . 

Isopr cne 

14  , 

2- Pen  tene 

15. 

Diethyl  Ether 

16. 

I SOpropa  nol 

0017 

0204 

00028 

02238 

17  . 

2-Methyl -2-butene 

18. 

1 ,  l-Diclilaroetiiylene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2, 2-Di methyl  butane 

22. 

■•Freon"  TF 

23. 

Cyclopentene 

<  00001 

<  00001 

24. 

4-Methyl-2-jjentene 

25. 

2 , 3-Di me  thy  1 butane 

26. 

Cyclopentane 

27. 

4- Met  hy 1-1- pen te ne 

28. 

2-Methy  Xpen lane 

29. 

I, 1-Dich loroe tha ne 

< .00001 

<.00001 

<  00002 

30. 

3- Methyl pentane 

31  . 

2- Me thy 1-1-pentene 

32. 

1-Hexene 

33. 

2- Et hy l-l- butene 

34. 

Methyl  Ethyl  Ketone 

35  a 

n-Hexa  ne 

36. 

Chloroform 

1691 

1691 

37. 

2-Hexene 

38, 

Methvlcyc lopentane 

39. 

2, 4-Dinethylpentane 

40. 

Tetra  hydrofuran 

41  . 

Ethylene  Dichloride 

0527 

0  527 

42. 

Benzene 

43. 

Cyclohexane 

< .00001 

00074 

.00074 

44. 

Carbon  Tetrachloride 

45. 

2 ( 3-Dimet hy lpentane 

0073 

0073 

46  . 

Cye lchexene 

47  . 

3-Methy Ihexane 
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48. 

Compound 

0°C 

Liquid 

(eg) 

Vapor 

-78°C 

Liquid 

(mg) 

Vapor 

- 17  5°C 
Liquid 

(mg) 

Vapor 

<mg) 

Total 

1-Heptene 

49  . 

2,2. 4-Tri methyl pen tare 

50  - 

Trichlcroethyl enc 

51  . 

3-Hep terc 

52. 

Heptane 

53. 

2.4,  '1-Trimethyl-l -pe n te n e 

54. 

Meihy lcyc lohexane 

55. 

4-Hethylcyclohexene 

< .00001 

<.00001 

56. 

2,  4,  4-Trirrethyl-2-F«,ntene 

< .00001 

< .00001 

57. 

2,3,  4-Tr  inicthylpentone 

00079 

<  00001 

.00079 

58. 

Toluene 

< .00001 

<  00001 

59. 

2r2, 5-Trimethyl hexane 

60  . 

l-0ctene 

61 . 

l-trans-2-Dimethylcyclohexane 

62. 

2 , 4-Pentanedione 

63. 

n-Octane 

64. 

Perchloroethy lene 

65. 

2-0ctene 

66, 

l-cis- 2-Diine  thy  1  cyclohexane 

67. 

E thy lcyc lohexane 

68. 

Ethylbenzene 

<  00001 

<  00001 

69. 

p-Xylene 

< .00001 

< .00001 

70. 

m-Xylene 

<  .00001 

< .00001 

< .00002 

71. 

o-Xylene 

<  00001 

<  00001 

<.00001 

< .00001 

<  00004 

72. 

2-Hexanol 

73. 

n-Nonane 

< .00001 

< .ooooi 

74. 

Isopropylbenzene 

0227 

<  ooooi 

<  00001 

0227 

75. 

1, 3, 5-Trimethylbenzene 

< .00001 

<  00001 

76. 

tert-Butylbenzene 

77. 

Cyclohexanol 

78. 

n- Decane 

79, 

sec-Butylbenzene 

80, 

p-Cymene 

81. 

n-Buty 1 benzene 

82. 

Water 

660.2 

918.5 

53.  S 

1632  2 

c°2 

5.  513 

2.010 

1033.7 

1041 . 22 

Total  gas  trapped  at  s.t.p.(cc) 

2.0 

1  s 

592  6 

596.1 

Rerarks:  Unidentified  Peaks 

Rt  213,  0  liquid,  snail  integrated  peak 
Rt  369,  -175  gas,  trace  peak 
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A  EOC-T  R  -67*19 


TABLE  VII -26 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  4-8-66 


Date 

Sample  Received  4-11-66 

Date  of  Analysis  4-12 

-66 

Sample  No.  66-2-4-8-2BA 

Sample  Set 

4 

Compound 

n°C  frr.g)  -7  8°C  (ms) 

Liquid  Vapor  Liquid  Vapor 

-17  5°C  ( 
Liquid 

mg) 

Vapor 

(mg) 

Tot 3  L 

1  , 

Methane 

.00034  .00047 

.00048 

.00129 

2. 

Et  hy lone 

3. 

Ethane 

4  . 

Propane 

<.00001 

.1361 

.1361 

5. 

Vinyl  Chloride 

<■00001 

<■00001 

6. 

Butane 

.00004 

<.00001 

.00004 

7  . 

Acota  Ldehyde 

8. 

Methanol 

.0045 

.0043 

.0056 

.0144 

9. 

"Freon"  MF 

10. 

Ethanol 

.0232 

.0445 

.0169 

.0846 

n . 

n-Pent  ane 

12  . 

Acetone 

.0241 

.0545 

.2584 

.2664 

.6034 

13. 

Isoprene 

14. 

2-Pen tene 

IS. 

Diethyl  Ether 

16. 

I eopr opanol 

.0252 

.0065 

,007  6 

.0393 

17  . 

2- Me t hy 1- 2-butene 

<■00001 

<,00001 

18. 

1 ,  1-Dichloroethy lene 

19. 

Methylene  Chloride 

20  . 

Methyl  Acetate 

<.00001 

<.00001 

21 . 

2, 2-Di.met h>  1  butane 

22. 

"Fi  eon"  TF 

23. 

Cyclopentene 

24. 

4 -Me thy 1-2-pentene 

25. 

2 , 3-Di methyl but ane 

26. 

Cyclopentane 

27. 

4-Methy l-l-pentene 

28. 

2-Methy 1 pent ane 

29. 

l , 1-Dichloroethane 

. 00054 

.00054 

30. 

3-Methyl pent ane 

31. 

2- Me thy  1- 1-pen tene 

32. 

1-Hexene 

33. 

2- Ethy 1-1 -butene 

34. 

Methyl  Ethyl  Ketone 

<.00001 

<•00001 

35. 

n-Hexane 

36. 

Chlorof  orra 

37  . 

2-He*ene 

<.00001 

<.00001 

<.00002 

3B . 

Me thy lcyclopentane 

39. 

2 , 4- Dime thy Ipen tnne 

,00665 

.00665 

40. 

Tetrahydrofurar 

41. 

Ethylene  Bichloride 

.0253 

.0253 

42. 

Benzene 

43. 

Cyclohexane 

<■00001 

<■00001 

44. 

Carbon  Tetrachloride 

45. 

2,3-Diaetbylpentane 

<.00001 

. 00048 

.4141 

.41458 

46, 

Cyclohexene 

47  , 

3-Methy  Lhexane 
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-2- 


0°C  <nB)  -7&°C  (mK)  -175°C  (mg)  (mK) 

Compound  Liquid  Vapor  Liquid  Vapor  Liquid  Vapor  Total 


48  . 

1-Heptene 

49  . 

2, 2. 4-Tr  liicthylpentane 

50. 

Trichloroethylene 

51. 

3-Heptene 

52. 

Heptane 

.1011 

.1011 

53. 

2,4, 4-Trimethy 1-X-pentene 

54. 

Met hyleye lohexane 

55. 

4- Methyl cyclohex cue 

56. 

2 , 4,4-Trinethyl-2-pentene 

57  . 

2,3, 4-Trimethylpentsne 

58. 

Toluene 

<.00001 

<.00001 

59. 

2, 2, S-Tr lmethylhexane 

60. 

l-0ctene 

61 . 

1- tra ns-2-Di met hyleye lohexane 

62. 

2, 4-Pentanedlone 

63. 

n-Octane 

64  . 

Perchloroethylene 

.00035 

. 00035 

65. 

2-0ctene 

66. 

1-C  is- 2-Dtrne  thy  lcyc  lohexane 

67  , 

£t ny lcyc lohexane 

68. 

Ethylbenzene 

69. 

p-Xylene 

70. 

m-Xylene 

<.00001 

<■00001 

71. 

o-Xylene 

.00095 

.00156 

.00251 

72. 

2-Hexanol 

73. 

n-Nonane 

74. 

Isopropylbenzene 

75. 

1,3,  5-Tr  line  thy  1  benzene 

.0226 

.0226 

76  , 

tert-Bu ty lbenzene 

77. 

Cyclohexanol 

78. 

n-Decane 

79. 

sec -Butylbenzene 

80. 

p-Cymene 

81. 

n-Butylbenzene 

82. 

Water  849,1  1280.6 

119.8 

2249.5 

CO„  2.469  165.5 

731.8 

899.769 

Total  *as  trapped  at  s.t.p.(cc)  1.8  113.4 

407 . 2 

522.4 

Remarks: 
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AEDC-TR-67-19 


TABLE  VI 1-27 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  5araple  Taker  _ 4-0-66 


Date 

Sample  Received  4-10-66 

Date  of  Analysis  4- 

11-66 

Sample  No  66-2- 4-9-2/tA 

Sample  Set 

31 

Compound 

0°C 

Liquid 

<Pi£> 

Vapor 

-78°C  (mp) 
Liquid  Vapor 

-17  5°C 

Liquid 

Vapor 

(me) 
Tota  1 

1  . 

Mo ; hn  ne 

<•00072 

<.00078 

<.0204 

.02190 

2  . 

Ei hv 1  one 

3 

Ethane 

4 

Propane 

<.00001 

<.00001 

.  1812 

.  1812 

5, 

Vinyl  C  h 1 or i d  e 

<  00001 

<.00001 

6  . 

8u  i  ane 

<.0001 

<■00001 

.00522 

.00522 

7  , 

Accl.t  1  dehyde 

8  . 

Met nano! 

.0052 

0056 

.0023 

.0131 

9. 

'‘Freon’  MF 

10. 

Ethanol 

.0135 

.  0185 

.0063 

.0383 

11. 

n-Pentane 

12  . 

Acetone 

.0243 

.0561 

,1387 

.007  0 

.2261 

13. 

I sOpr  ene 

14  . 

2- Pentene 

15. 

Diethyl  Ether 

16. 

Isopropa  nol 

.0244 

.0037 

.0090 

.0371 

17  . 

2-Kethy 1-2- butene 

18. 

1, l -Dichloroethy lene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2 ,2- Dimethyl butane 

22. 

"Freon"  TF 

23. 

Cyc lopen tene 

<■00001 

<.00001 

<.00002 

24. 

4-Met hy 1 -2-pen tene 

25. 

2  r  3- Dime t  hy  1  butane 

.  1844 

.1844 

26, 

Cyc lopentane 

27  . 

4-Metnyl- 1-pen  tene 

28  . 

2- Me thy  1 pentane 

29, 

1, 1-Dichloroe thane 

<■00001 

<.00001 

30. 

3-Methylpentane 

31  . 

2-Methyl- 1-pen tene 

32. 

1-Hexene 

33. 

2-Ethyl-l -butene 

34. 

Methyl  Ethyl  Ketone 

35. 

n-Hexane 

36. 

Chloroform 

37  . 

2-Hexene 

38. 

Me  thy Icy c lopen tare 

39. 

2  , 4-Dimethylpentane 

“to. 

Tetrahydrof uran 

41. 

Ethylene  Dichlorlde 

42. 

Bennere 

<.00001  <.00001 

<.00001 

<•00001 

<  00004 

43. 

Cyclohexane 

44. 

Carbon  Tetrachloride 

<.00001 

<•00001 

45. 

2t  3-Dinethylpentane 

46. 

Cyclohexene 

47. 

3-Methy lhexane 

.00003 

.00003 
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-2- 


0°C  (mg)  -78°C  (mg)  -)7  5°C  (mg)  (mg) 

Compound  Liquid  Vapor  Liquid  Vapor  Liquid  Vapor  Total 

4  & .  1-Hep  t  ere  _  _  _  _  _  _  _ 

■i 9 .  2, 2, 4-Tr imethylpentane  _  _  _  _  _  _  _ 

50.  Tr ichloroethy  1  ene  _  _  _  _  _  _  _ 

51.  '  3-Ileptene  _ _  ______  _____  _____  _  _ 

52.  Heptane  _  _  _  _  _  _ _ 

53.  2  (  4  f  4-Tr l me thy 1-1 -pen ten©  _ _  _ _  _  _  _  _  _ 

54.  Methy lcyclohcxane  _  _  _  _  _  _  _ 

55.  4-Methy lcyc lohexene  _  _  _  _  _  _  _ 

56.  2  r  4, 4-Tr  iraelhyl-2-pentene  _  _  __ _ _ _ _  _  ______  _ 

57.  2  t3t  4-misethylpentane  _  _  _  _  _  _  _ 

58.  Toluene  _  _  _  _  _  <.00001  <,00001 

59.  2 , 2, 5-Trimethylhexane  _  _  _ _  _  _  _  _ 

60.  •  1-Gctene  _  _  _  _  _  _  _ _ 

61.  l-trans-2-Dirae  thy  lcyc  lohexane  _  _  _  _  _  _  _ 

62.  2, 4-Penta  nedione  _  _  _  _  _  _ .  ______ 

63.  n-Octane  _  ______  ______  _  _  _ _ 

64*  Perchloroethy lene  _  _  _ _ _  _ _  _  _ 


65. 

2-Oetene 

.2955 

.2955 

66. 

l-cis-2-Dimethylcyclohexnne 

67  . 

Ethylcyclohexane 

68. 

Ethylbenzene 

<.00001 

69. 

p-Xylene 

70. 

m-Xylene 

<•00001 

<■00001 

71. 

o-Xy lenc 

<.00001 

<.00001 

72. 

2-Hexanol 

73. 

n-Nonane 

<.00001 

<.00001 

74  . 

1 sopropyl benzene 

<.00001 

<.00001 

<,00002 

75. 

1  *  3, 5-Trimethy lbenzene 

76. 

tert- Butyl benzene 

00265 

.00265 

77  . 

Cyclohexanol 

78, 

n-Decane 

.0463 

.0463 

79. 

sec-Butylbenzene 

80. 

p-Cymene 

81  , 

n-Buty lbenzene 

<.00001 

<-00001 

82. 

Water 

626.9 

1234.2 

75.0 

1936.1 

CO, 

0.5287 

7.426 

153.8 

161.7547 

Total  gas  trapped  at  s.t.p.(cc)  l.C 

3.8 

208.5 

213.3 

Hemarks;  Unidentified  Peaks: 

246,  0  liquid,  trace 

peak 

Rt  573,  0  liquid,  trace 

peak 

600,  0  liquid,  trace 

peak 
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TABLE  VII- 28 

ECOLOGICAL  SAMPLE  TEST  ANALYSIS 


Date  Sample  Taken  4-10-66 


Date 

Sample  Received  4  12-66 

Date 

OJ  Analysis  4-13  66 

Sample  No.  66- 2-4  -  10- V  BA 

Sample  Set  34 

Compound 

0°C  (ray) 

Liquid  Vapor 

-78°C 

Liquid 

(mi!)  - 17  5°C 

Vapor  Liquid 

(my) 

Vapor 

(mg) 

Total 

1  . 

Methane 

OOOC9 

00027 

00C36 

2. 

Eth> 1 ene 

3 . 

Ethane 

4* 

Propane 

0014 

0276 

0290 

5. 

Vinyl  C  h  L  or i d  e 

<  ooooi 

<  ooooi 

<  00002 

6  . 

Butane 

<  00001 

<  ooooi 

< .00002 

7 

Acetal deh> de 

8. 

Methanol 

0064 

0064 

.0128 

9  . 

"Freon”  MF 

10. 

Ethanol 

0864 

.0117 

0981 

11  , 

n-Pemane 

12. 

Acetone 

07  59 

2444 

.5534 

8737 

13. 

Isoprene 

14  . 

2- Pen tone 

15. 

Diethyl  Ether 

16  . 

Jsopropanol 

023  5 

.00026  .0065 

.0040 

03426 

17  . 

2-Melhy 1-2- but ene 

18  . 

1 ,  1-Dichloroethylene 

19. 

Methylene  Chloride 

20. 

Methyl  Acetate 

21  . 

2, 2-Dime t by l butane 

< .00001 

< .OOOOI 

22. 

"Freon"  TF 

23. 

Cyc lopen t ene 

2  4  . 

4 -Me  thy l-2-pentene 

<  ooooi 

< .00001 

25. 

2 1 3- Dime thvl butane 

26. 

Cyclopentane 

27  . 

4- Methyl - 1-pentene 

28. 

2-Methylpentane 

29. 

1 , 1-Dichloroethane 

.3114 

3114 

30. 

3-Methyl pentane 

31  . 

2-Hethy 1 -1-pen t ene 

32. 

1-Hexene 

33. 

2-Ettiy  l-l -butene 

34. 

Methyl  Ethyl  Ketone 

35. 

n-llexane 

36. 

Chloroform 

37  . 

2-Hexene 

38. 

Methy lcyc lopen tane 

39. 

2 , 4-Dimethylpen tane 

40  . 

Tetrahydrcf uran 

41 . 

Ethylene  Dichloride 

<  ooooi 

< . ooooi 

42. 

Benzene 

.0194 

.0194 

43. 

Cyclohexane 

<  OtOOl 

.0007 

00071 

44. 

Carbon  Tetrachloride 

45. 

2, 3-Dimethylpentane 

46  . 

Cyclohexene 

47  . 

3-Methylhexane 
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-2- 


0°C  (mg) 

-7B°C 

(mg) 

-175°C  (mg) 

(mg) 

Compound 

Liquid  Vapor 

Liquid 

Vapor 

Liquid  Vapor 

Total 

48. 

1-Hep tene 

49. 

2, 2, 4 -Tri me thy lpentane 

50. 

Trichloroethylene 

51. 

3-Heptene 

< .00001 

<.00001 

<  00002 

52. 

Heptane 

53. 

2, 4, 4- Tri methyl- 1-pen tene 

54. 

Methylcyc lohexane 

55. 

4 -Me thy lcyclohexene 

56. 

2,4, 4- Trine thy 1- 2-pen tene 

57  . 

2. 3. 4-TVimethv lpentane 

58. 

Toluene 

< .00031 

<.00001 

< .00002 

59. 

2, 2, 5-Trtmethylhexane 

60. 

l-0ctene 

61. 

l-trans-2-Dimethy lcyclohexane 

< .00001 

< .00001 

62. 

2, 4-Pentanedlone 

63  . 

n -Octane 

64. 

Perchloroethy lene 

65. 

2-Qc tene 

66. 

l-cis-2-Dimethylcyclohexane 

67  . 

Ethvlcyc lohexane 

68. 

Ethylbenzene 

69. 

p-Xylene 

70. 

m-Xylene 

71. 

o-Xylene 

< .00001 

< .00001 

72  . 

2-Hexanol 

73, 

n-Nonane 

74  . 

Isopropylbenzene 

< .00001 

< .00001 

75. 

1, 3,5-Trlmethylbenzene 

* .00001 

< . 00001 

76. 

ter t-Buty 1  benzene 

77  . 

Cyclohexanol 

78. 

n-Decane 

79. 

sec -Butyl benzene 

BO. 

p-Cymene 

81. 

n-Buty 1 ben zone 

82. 

Water 

No  Sanple  1095.6 

125.8 

1221.4 

CO, 

No  Sanple  8.266 

323  9 

332.166 

Total  gas  trapped  at  s.t.p.(cc) 

No  Sample  3.7 

183  9 

187  6 

Renarks:  No  0°C  Sample 
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